


oO lll. caiman Tata 








American Machinist 


September 27, 1933 


“Surpass America” 


ALFRED M. WASBAUER 


G6 OT ONLY to overtake, but 
to surpass America” is now 
the motto of the second 

Piatletka (five-year plan) plastered over 

every office and factory wall paper in the 

iand of the Soviets. If America will 
only conveniently sit back on _ her 
haunches and go to sleep for one or two 
generations, it may become possible of 
accomplishment. In the meantime, one 
of the most important tasks facing 

Russia at this stage in her industrial 

development is the building up of an 

adequate machine-tool industry. 

The drop in the commodity price level 
resulting from the economic crisis has 
strained her exporting capacity to the 
utmost to meet maturing obligations, 
and her imports have to be reduced ac- 
cordingly if she is to remain solvent. 
The expected improvement in her mate- 
rial living standard from the enforced 
socialization of agriculture and expan- 
sion of industry has been swallowed in 
the swelling volume of her exports. If 
the people are to experience any im- 
provement of their material condition in 
the second piatletka, imports must be 
greatly curtailed, and since the bulk of 
her imports in the first piatletka con- 
sisted of machines of all kinds, the 


machine-tool industry on which depends 
the production of all mechanical equip- 
ment becomes the key industry to her 
industrial 


future development. From 


Soviet Russia is setting out to surpass American achieve- 


ments in mass manufacturing 


She is confident that her enormous mass market will absorb 


the output of mass production on an undreamed of scale 


present indications it will be many 
piatletkas before the Russian machine- 
tool industry can supply the require- 
ments of progressive industrial expan- 
sion, and it follows that machine tools 
are bound to account for an increasingly 
larger share of future machine imports. 
The progress so far made in the devel- 
opment of the Russian machine-tool in- 
dustry proper is rather insignificant in 
view of the demands of the new indus- 
trial projects afoot. 


Unlimited Potential Market 


The extreme poverty of Russia in all 
manufactured goods opens an unlimited 
home market in the necessities and com- 
forts of life. The unparalleled magni- 
tude of this market leads to possibilities 
of mass production on a vaster scale 
than was developed even in America, the 
development of machinery more produc- 
tive than any so far available and a 
greater use of single-purpose and auto- 
matic equipment. On the other hand, 
present financial conditions compel inter- 
nal development with a minimum of 
external assistance, and therefore to a 
great extent preclude the establishment 
at this time of highly specialized mass 


production enterprises, since this in turn 
rests on the availability of a highly 
developed machine-tool industry which 
is lacking. Left to herself, Russia must 
begin her industrial production educa- 
tion at the bottom with the simpler 
processes, and with equipment which 
her present elementary machine build- 
ing status permits her to provide unas- 
sisted. 

At the risk of repeating what others 
may have said before, I must mention 
that in spite of the predominant favor in 
which American mass production ma- 
chine tools are held in Russia, the great 
bulk of the machine import business now 
goes to European countries, of which 
Germany gets the lion’s share. It must 
be admitted that German _ tool-room 
equipment compares favorably with sim- 
ilar American equipment in every re- 
spect, while some of their designs really 
excel ours in convenience of operation. 
But their production equipment, except 
in the matter of appearance and price, 
comes a bad second. It invariably lacks 
the sturdiness and accuracy of workman- 
ship of similar American equipment, and 
not infrequently is sold under production 
promises that are greatly inflated, to say 
the least. Experienced Russian produc 








tion engineers—of which there are a 
few—are well aware of this condition, 
and long for American production tools. 

What questionable success (I say this 
advisedly since Soviet newspapers never 
qualify production figures with produc- 
tion time or cost) Russia has so far at- 
tained with initial foreign supervision in 
the operation of foreign-planned and 
equipped plants like the automotive fac- 
tories at Stalingrad and Nijni-Novgorod 
is no indication of what she may expect 
in the machine-tool field. The problem 
of training competent personnel in each 
instance is vastly different. In the first 
instance it is a matter of days. In the 
second it is a matter of years carrying 
over into succeeding generations. It is 
my opinion, based on three years of close 
observation, that it will take at least 
another generation before Russia can 
boast of a machine-tool industry worthy 
of the name. Of modern machine-tool 
plants already in operation the Frazer 
plant in Nijni-Novgorod, the Red Prole- 
tarian and Stankostroy plants in Mos- 
cow, and the partly equipped large new 
plant Uralmashstroy near Sverdlosk 
practically exhaust the list. The Frazer 
plant turns out a few hybrid milling 
machines; the Red Proletarian plant 
turns out American engine lathes and is 
preparing to add Sundstrand stub lathes 
to its line; Stankostroy is struggling to 
produce a few acceptable Warner & 
Swasey turret lathes, and the new giant 
at Sverdlosk will be in a position to build 
large machine tools from foreign designs 
if and when it has the trained personnel. 


An Engineering Bureau 


“Not only to overtake, but ‘to sur- 
pass America,” Russia has a Central 
Construction Bureau (Z.K.B.) employ- 
ing less than a dozen European and 
about 25 Russian designers. For one 
year I had the distinction of being the 
only American employed in that Bureau, 
supervising the design of heavy machines 
and locomotive shop equipment. This 
Bureau, a department of the machine- 
building trust Stanko O’bedynieny, un- 
dertakes on contract and from instruc- 
tions issued by the trust the design of 
all machine tools to be eventually pro- 
duced in Russia. Of the foreign engi- 
neers employed at Z.K.B., only one this 
year besides myself received a part of his 
salary in foreign money, and a_ very 
small part at that. The highest salary 
paid a Russian designer was 450 roubles 
and a German 600 roubles a month. 
My salary was 1,400 roubles a month, 
of which a portion was paid in dollars, 
but the roubles were barely sufficient for 
my needs. There was much complaint 
»mong the foreign designers about the 
privations entailed by the meagerness of 
their salary. It had been represented to 
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some in Germany that the rouble was 
equivalent to 2 German reichsmarks, 
but they found that the purchasing 
power of the rouble in the necessities of 
life was really less than half a mark, 
and not having any real money to spend 
at the Torgsin stores to supplement their 
restricted diet, they were really in an 
unenviable situation. Add to this the 
fact that salary payments are often 
much in arrears in Soviet industries and 
were particularly so at Z.K.B. and you 
get a still better idea of their situation. 
Salaries got so much in arrears that we 
had to summon our Red Director into 
court, where he was reprimanded and 
fined for neglect and financial incom- 
petence. 


Pay Your Own Way 


I am revealing facts like these for 
the benefit of unemployed American de- 
signers who might be attracted by the 
certainty of a job in Russia. They can 
be sure of a welcome if they pay their 
own way there and can put up with the 
conditions I have outlined. In fact any 
one going now there to work should be 
prepared to accept the Russian life in 
all its unpleasantness, as the Russians 
are irked more and more by the granting 
of special privileges to foreigners, and 
are no doubt aiming to cancel them 
entirely in a very short time. 

The working hours in this Bureau 
were 7 per day with the 6-day week, to 
which you may add two hours daily ride 
on the street cars to and from work more 
nerve-racking by far than the seven at 
the office. However, some Russian 
technical workers supplement their 
meager earnings by doing extra work at 
home or for some other trust. The policy 
in our bureau, supposed to be derived 
from Germany, was to contract design 
work with the various groups. For this 
they offered two kinds of contract: 
One on a salary basis with a scale of 
premiums and penalties for meeting and 
failing to meet certain conditions; and 
another which they much preferred 
based on a fixed price for the work with 
penalties for delays of execution. 

One aspect of these contracts was 
that the management was much more in- 
tent upon the date of execution than the 
number of hours involved. Any American 
engineer inexperienced in Russia enter- 
ing into one of these contracts would 
probably find it an unprofitable bar- 
gain. My previous experience had 
taught me that one hour of American 
drafting-room time is equivalent to five 
Russian hours, so when I was asked for 
a time estimate on a given machine de- 
sign, I merely multiplied my American 
estimate by five, exclusive of my own 
time which was spread over various 
activities. A typical contract follows: 


Typical Soviet Contract 


HIS AGREEMENT is made be- 

tween the manager com. Retchikoff 
and a group of employees under the 
supervision of foreign engineer Wasbauer 
for the design of an improved vertical 
boring mill for large locomotive wheel 
bands. The group to consist of 3 de- 
signers and 3 detailers (followed names). 


I. The work is to consist in: 

(A) Working dwgs., general assembly 
dwg., group assembly dwgs.; 
machine, detail, and standards 
specifications. 

(B) Kinetic plan and data. 

(c) Schematic plan and data. 

(p) Machine passport and schematic 
plan of every unit group. 

(e) Description of machining fea- 
tures. 

(r) Description of assembling _ fea- 
tures. 

(a) Operating manual. 

(u) Pattern and forging dwgs. 

II. The work is to be completed in 
8,000 hrs. and not later than 
1 Jan. 1933. 

Ill. The work will be considered finished 
when released by the control 
commission. 

IV. Patt. dwgs. to be turned to control 
commission by 1 Dec. 1932. 


V. The control time is not included in 
this contract. 

VI. Details requiring tracings must be 
checked against the original 
dwgs. by members of the group. 

VII. Max. application of standard de- 
tails is required. 

VIII. If the work is done in 3,000 hrs., 
and if the quality of the work 
is irreproachable, then the 
group will be awarded a pre- 
mium. as follows: 

(a) If finished by 
‘ 1 Jan. 19338, 2,000 roubles 
(p) If finished by 
15 Dec. 1932, 3,000 roubles 
(c) If finished by 
1 Dec. 1932, 4,000 roubles 
(p) If finished by 
20 Nov. 1932, 5,000 roubles 

IX. Premium deductions for mistakes 
will be as follows: 

(a) No premium deduction if mis- 
takes do not exceed 5 per cent 

(Bp) 10 per cent premium deduction if 
mistakes reach 7.5 per cent 

(c) 20 per cent premium deduction if 
mistakes reach 10 per cent 

(p) 50 per cent premium deduction if 
mistakes reach 20 per cent 

(e) Premium cancled if mistakes 
reach 30 per cent 

X. The premium will be paid upon ac- 
ceptance of the work. 
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XI. The group will decide upon the divi- 
sion of the premium among the 
members. 

XII. Vered question between the group 
and the control commission will 
be decided by the administra- 
tion. 


XIII. Vexed question between the group 
and the administration will be 
decided by the worker's conflict 
commission of the local trade 
union committee. 


Followed the signature of the director 
and each member of the group. 


I have reproduced this contract in full 
for its novelty and the thoroughness of 
its provisions, and I must say that it 
proved a real incentive for care and 
greater effort in the accomplishment of 
this task. The management agreed that 
this group had earned the 4,000 roubles 
premium, but by the terms of the con- 
tract, this could not be paid until the 
checking was completed and the num- 
ber of mistakes established. Two months 
later, the checking was only partly ac- 
complished. The control commission at 
that time advised the management that 
the quality of the work so far checked 
warranted the payment of one-half the 
premium, but as the bureau could not 
pay full salaries, neither could it pay 
premiums. This somewhat nullified the 
incentive on following contracts. 


Flat Price Contracts 


Other contracts were based on a 
flat price for the completed job. The 
men would be paid their regular salaries 
during execution of the work, the dif- 
ference between salaries paid and the 
flat price agreed upon representing the 
premium earned. Since corrections never 
came until they were engaged on some 
other work, these had to be made in 
spare time. In recommending a flat 
price to a group, my system was simple 
but worked well. I would estimate the 
number of hours required in America for 
the same work, multiply this by five as 
explained before, then by two as an 
average hourly rouble rate, and add a 
percentage to the result for a premium. 
But I was at constant loggerheads with 
the administration over the correct in- 
terpretation of the mistake penalty 
clause, they insisting that the percentage 
of mistakes should apply to the number 
of drawings affected and not to the total 
number of mistakes, and for a time I 
vainly pointed out that their 5 per cent 
allowance would mean 19 perfect details 
out of 20, and that this was a standard 
of excellence unattained even in America. 
They became convinced, however, when 
the control commission made its report 
on the Warner & Swasey job, which in 
pursuance of the aforementioned motto, 
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had been redesigned and improved under 
Russian supervision. The control com- 
mission reported something like 5,000 
mistakes. The improvements were dis- 
carded and the original design rein- 
stated. 

“Wage profiteering” is a term of op- 
probrium among Russian communists. 
A “wage profiteer” or “wage hog” is one 
who seeks maximum pay for everything 
he does, or who devotes too much effort 
to the acquisition of money and not 
enough to social work. Two bright 
young Russian designers in Z.K.B. last 
fall were accused and convicted of wage 
profiteering by some of their colleagues, 
and severely punished by being dis- 
charged from their jobs and expelled 
from the union. This practically meant 
their banishment from Moscow to a zone 
50 kilometers remote. They were found 
guilty of earning unreasonably high pre- 
miums in our bureau and in addition 
doing spare-time work for another trust 
at a high rate of pay. Practically the 
entire personnel of the bureau was pres- 
ent at their trial, which lasted several 
hours, but the only person who spoke 
in their favor was the chief engineer 
who “regretted that they had turned 
wage hogs, as they were otherwise such 
excellent workers.” The contention of 
the judge (who also assumed the pre- 
rogatives of prosecutor and jury) was 
that these men could not be fresh for 
their office task after working late for 
gain the previous night (this in spite of 
the fact that their task was a flat-price 
job), and that since they had so much 
energy, they could have taken free work 
home from the office or engaged in some 
other social work. All is social work 
that is done without pay, and in Russian 
communist eyes, that is invigorating, 
while extraneous work done for mere 
pay is depressing. Certainly a most 
astounding logic. 


Invention Gone Wild 


“Not only to overtake, but to surpass 
America,” the files of the “Briz” factory 
invention and rationalization bureaus 
throughout the country are choked with 
a morass of so-called inventions and 
proposals, and the newspapers are blue 
with the laments of would-be inventors 
because their inventions and proposals 
were not accepted in toto. Owing to the 
keen rivalry fomented among them, some 
of these inventors may achieve as many 
as 100 inventions and rationalization pro- 
posals in one year, although it is quite 
possible that they do not know the dif- 
ference between a tight and a loose pul- 
ley. The press carries many announce- 
ments of wonderful new inventions, yet 
at the end of the first piatletka, the 
Russians have not learned to make or 
wheelbarrows. Look at con- 


use any 


struction job and you will see materials 
of construction being transported by 
two people on little tote boxes or plat- 
forms without even a strap around the 
shoulders to relieve the tension on the 
arms of the bearers. My point is that 
until you learn the ins and outs of 
wheelbarrows, you should not try to 
improve a steam shovel. I have checked 
a gang of eight men laying asphalt side- 
walk by the tote box method, and they 
laid 15 square meters for a day’s work. 

Having once been asked to suggest a 
variable speed box for electric motors, 
I presented sketches of the “Westing- 
house-Wise” electric motor transmission 
which the machine designing institutes 
in Moscow and Leningrad obstinately 
maintained would not work, unless I 
could prove that it was being used in 
America. Another time a Russian de- 
signer came to me well recommended 
and I assigned him a machine unit con- 
sisting of a plain 9-speed sliding gear 
drive box, which he claimed was entirely 
too simple a job for him. Nevertheless 
he spent seven months at it before it 
was acceptable. I am not presenting 
this criticism in a derisive spirit, but 
rather as a measure of the present rate 
of progress. 

Speaking of the praiseworthy aim “not 
only to overtake, but to surpass Amer- 
ica,” there appeared in the Moscow 
News some time ago an article about a 
wonderful new machine invented by a 
Russian udarnik and called a “decor- 
ticator.” This decorticator would “turn 
the most inferior fibers into the equiv- 
alent of the best cotton yarn. Produc- 
tion of the machine was being retarded 
because no soviet factory would accept 
an order for the production of BRAKES, 
the most important parts of the ma- 
chine.” This wonderful invention going 
to pot, so to speak, for the lack of some 
simple parts reminded me of a parallel 
case which was that of an old acquain- 
tance of mine who had invented a per- 
petual-motion machine so successful that 
it eventually failed, simply because of 
his inability to design a brake capable 
of checking its cumulative speed. I 
need make no further comment. 





Steel Grows Also! 


Cast iron has the reputation for grow- 
ing to an astonishing degree with re- 
peated heatings. But we find that even 
steel doesn’t stay put to the extent we 
thought. A certain job has an alloy steel 
collar put on an aluminum forging be- 
fore it is flanged. The flanging requires 
a heat of between 900 and 1,000 deg. F. 
Much to everyone’s surprise the collar 
grows from five to seven thousandths in 
thickness in the heating operation. The 
answer in this case is to make the collar 
thinner by the average growth. 









Aluminum Bronze Parts 


Cast in Permanent Molds 


E. GRIFFITH 


Assistant Superintendent, General Factory Division, 
Westinghouse Electric & Manufacturing Company 


LUMINUM-BRONZE has a ten- 

sile strength of 75,000 to 100,000 

lb. per sq.in., an elongation of 18 

per cent, a Brinell hardness of 110, and 
a conductivity of 13 per cent that of 
copper. It is highly resistant to shock 
and corrosion; is readily machinable; and 
its physical changes due to aging are 
practically nil. Its high resistance to 
shock failure permits the design of parts 
having light wall sections with a corre- 
sponding reduction in material 
Castings of this material have a tensile 
strength of 75,000 to 85,000 Ib. per 
sq.in. Their surface is decidedly hard 
and must be penetrated sufficiently to 
permit reasonable ease of machining. It 
is advisable to allow Ys in. for finishing 
on surfaces that are to be milled, turned 
or drilled. Surfaces that can be finished 
by grinding or broaching require an al- 
lowance up to 0.01 in. In sizing by 
compression, an allowance up to 0.01 


cost. 


in. is necessary. 


Pouring Temperature 


While the resistance to corrosion is 
naturally high, it can be improved some- 
what for specific applications by chang 
ing the proportions of the contents 
slightly. The quality obtained as to 
size, surface finish and solidity depends 
upon pouring the molten alloy at a 
temperature of not less than 2,200 deg. 
F.into molds properly heated and _ pro- 
vided with suitable gates, risers and 
vents. Examples of various castings are 
shown in Figs. 1 to 16, inclusive. The 
alloy is melted by electric are in a 
furnace of the rotary type, as at A, 
Fig. 17, and is poured into portable in 
duction furnaces that maintain a con 
stant temperature for casting. One of 
these furnaces may be seen at B. It 
is of vital importance that the castings 
be properly ejected from the molds to 
prevent distortion. This is accom 
plished by ejector pins located advan 
tageously when building the molds: also 
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by assisting ejection by cooling with an 
air blast. After ejection, the castings 
are cooled by quenching in water. 
The brush holder in Fig. 1 is a good 
example of an intricate casting. The 
large hole in the center is for clearance 
and requires no machining. The slots 





are cored and the pins are cast in posi 
tion. The only machining required is 
broaching the two open-end slots and 
drilling and tapping four holes. In the 
cases of Figs. 4 and 7, the cored slots 
are to be broached and a few surfaces 


are to be milled. Particularly worthy 


Figs. 1 to 16—Examples of various parts of aluminum-bronze cast in 
permanent molds 
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Fig. 17—Are furnace for melting and one of the induction fur- 
naces for keeping the molten alloy at casting temperature 


of note are the notches for tension 
springs in Fig. 4. These notches are vs 
in. thick and #6 in. wide and high. They 
were cast as shown and require no 
machining. 

Examples of decided savings in both 
material and machining are shown in 
Figs. 2, 8, 9 and 10. To reduce the num- 
ber of machining operations on these 
parts, they are sized in a punch press 
by sizing dies, compressing the metal in 
some cases, and in others by changing 
the shape to the required size. One di- 
mension in the casting in Fig. 5 was 
sized to within plus or minus 0.005 in. 
by a mandrel in a punch press. The 
casting in Fig. 13 was cast as shown. 
(ll dimensions were held to within plus 
or minus 0.005 in., tolerance not cumu- 
lative. One surface only necessitated 
correction of an error in dimension 
caused by wear of the mold. The 
correction was made by a shaving oper- 
ation. Among the savings is the possi- 
bility of casting projecting pins to be 
used as rivets. 

The term “permanent mold” is used 
in contradistinction to molds used for 
sand casting, in comparison with which 
they are relatively permanent in char- 
acter, although they are subject to sur- 
face deterioration and heat-checking to 
a marked extent. Since the funda- 
mental reason for the failure of perma- 
nent molds is the direct result of pour- 
ing molten aluminum-bronze at tem- 
peratures of from 2,250 to 2,340 deg. F., 
it at first might seem logical to use 
heat-resisting material to minimize such 
failure, but experiments have proved 
that the correct material for building 
the molds is one that is a good con- 
ductor of heat. 

Such material is a good grade of cast 
semi-steel, dense and free from blow 
holes. Density tends to produce 
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smoother castings, and freedom from 
blow holes is necessary to prevent spoil- 
ing the molds during fabrication. Semi- 
steel should be used in the main bodies 
of molds, because its material and fab- 
ricating costs are much lower than are 
those of heat-resisting material; also 
because it is a good conductor of heat. 
It should not be used to form sharp 
corners in castings. Where sharp cor- 
ners are necessary, the mold should be 
fitted with inserts of heat-resisting ma- 
terial, which can be quickly replaced. 

Semi-steel should not be used for 
cores that are less than 1% in. in cross- 
section, because it lacks both heat and 
strain-resisting qualities. Neither should 
it be used for cores over 1% in. in cross- 
section that have sharp corners, as these 
corners would wear in stripping the cast- 
ing. Such cores should be made of heat- 
resisting material. For example, semi- 
steel should not be used for cores for 
coring the slots in Figs. 1, 4 and 7, or 
for the holes in Figs. 3, 11, 12, 13 and 
14, but it can be used to core the con- 
cave in Fig. 15 and for some open- 
end slots. 


Avoid Sharp Corners 


The time consumed in building per- 
manent molds is made up of a large 
percentage of development. For ex- 
ample, the castings in Figs. 1, 2, 8, 9 
and 10 presented difficulties in develop- 
ing suitable gates, risers and vents, and 
to provide for the flow of metal at the 
proper location and at the right time 
to prevent irregularities in shrinkage 
due to the wide variations in cross- 
sectional areas. If these matters are not 
properly cared for, cracked castings will 
be likely to result. An example of the 


result of proper gating and placing the 
riser and the vent is shown in Fig. 11 


In designing parts to be cast in perma- 
nent molds, sharp corners should be 
avoided wherever possible to prevent or 
minimize cracking of castings and burn- 
ing of molds. 

Wall cross-sections of castings should 
be designed with reference to the ten- 
sile strength of the material to be cast. 
Castings should not be designed having 
heavy draft, because heavy draft would 
be objectionable in ensuing machining 
operations. Designers of cast parts 
should cooperate with the mold designer 
in deciding the location of parting lines. 
Allowances for finishing by sizing or 
shaving should be made where surfaces 
up to 3 in. square are to be held flat 
within one-half of 1 per cent, plus or 
minus, and within plus or minus 1 per 
cent for larger surfaces. Also for di- 
mensions of fragile sections that are 
to be held within from 1 to 2 per cent, 
and for dimensions of rigid sections to 
be held within from one-half to 1 per 
cent. 

Trimming dies should not be started 
until after the development of gates, 
risers and vents has produced satis- 
factory castings. The usual practice is 
to make the die a close fit to the shape 
of the casting at the points to be 
trimmed and to harden it to 60 to 65- 
Rockwell. A clearance of ve in. between 
the die and the punch is permissible, de- 
pending upon the type of the casting 
and the support afforded by the portion 
to be trimmed. The punch should be 
hardened to 35 to 45-C, Rockwell. 


Sizing Dies Save Machining 


Sizing dies are used for dimensions 
that are to be closer than are deemed 
possible or practicable to cast, and their 
use is cheaper than machining. Ex- 
amples of sizing by dies are shown by 
the width of the boss A in Fig. 11 and 
by the thickness of the flat section B 
in Fig. 3. The sizing is done by a 
simple bumping operation between flat 
die-blocks. Certain parts of the cast- 
ings in Figs. 2, 5, 6, 8, 9 and 10 are 
sized by forming dies and mandrels, so 
made as to support the castings suffi- 
ciently while change in the location of 
the metal is taking place. An example 
of a shaving operation is shown in Fig. 
13, in which the dimension C was 
shaved within a tolerance of plus or 
minus 0.001 in. for the length of D. 
Sizing dies produce the required dimen- 
sions without actually cutting, while 
shaving dies cut lightly. 

The information contained in_ this 
article should point out to users of sand- 
cast and die-cast parts that are not 
made of satisfactory material, when 
they can profitably substitute parts of 
aluminum-bronze cast in permanent 
molds. 











Helical Gears on Oblique Shafts 


A. B. WHITE 


Lancashire, England 


Calculation of helical and shaft angles is confusing unless aided by a graphical layout 
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Gear A has left hand helix of 25 dleq 


Gear Ahas left hand helix of 40deq a oe 
Gear B has right hand helix of 40deq. 


Gear Bhas /eft hand helix of 25 aeg. 


Correct shaft and helix angles may fail to give the desired 
rotation to the driven gear 


OST calculations for helical 
gears running on non-parallel 
axes involve a certain propor- 


tion of “trial and error”, so it is im- 
portant that the designer reduce super- 
fluous calculations to a minimum. The 
proposed gears should in all cases be set 
on the drawing board in order that the 
relative position, shaft angle, hand of 
helix and direction of rotation may be 
visualized. 

In some instances the _ graphical 
method must be adopted to determine 
the relation between the helix angles 
of the two gears since, as will be shown 
later, a rigid application of the standard 
formula will produce incorrect results. 

Take the case of a pair of helical 
gears which are to satisfy the following 
conditions: 

1. Center distance fixed the exact, 

2. Ratio equal, 

3. Shaft angle fixed, 

4. The relative position of driver and 
driven wheel to be as in Fig. 1, 

5. Direction of rotation as in Fig. 1. 
Specifications: 

Center distance—13 in. 

Shaft angle—65 deg. 

Pitch to be chosen in design. 
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FIG.5 


FIG.6 


Direction of rotation is governed by the quadrant in which the common side of the helix angles falls 
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The standard formulas for this par- 
ticular case are: 

(a) The sum of the helix angles of 
the two gears equals the shaft angle, 
and the gears are of the same hand, if 
each angle is less than the shaft angle. 

(b) The difference between the helix 
angles equals the shaft angle, and the 
gears are of opposite hand if either angle 
is greater than the shaft angle. 


2 CP, cos, cos B. 





(2) Ns ———— 
cos @, + cos B. 
2CP. 
(d) seca + sec8 = — 
N 
Where C center distance 


normal diametral pitch 


a, = approximate helix angle of one 
gear 

8. = approximate angle of other 
gear 

N = nearest number of teeth 

a = exact helix angle of one gear 


exact helix angle of other gear 
Both @ and @ are found from Equation (d) 


We will first work out the gears ac- 
cording to the standard formula, as- 
suming a normal diametral pitch of 4 
and values for a, and fq of 25 and 
40 deg. respectively since by Rule (a), 

a, + B. = 65 deg. 


Then from (c): 
4x 2x 13 X 0.90638 X 0.7660 


0.9063 + 0.7660 
= 43.1 


Therefore N = 43 
From (d): 
2CP. 2X13 X 4 
seca + sec 8 = —— = —— - 
N 43 
= 2.4186 
By inspection: 
sec 24 deg.5 min. + sec 40 deg. 55 min. = 
2.4186 
Then a = 24 deg. 5 min. 
And 8 = 40 deg. 55 min. 
As a check on the above, the pitch diame- 
ters of the gears can be calculated from 
N 
PD= - —- 
P.. X cos helix angle 
The two diameters are therefore: 


-— = 14.2252 in. 


- = 11.7756 in. 
4 <X 0.9129 
14.2252 T 11.7756 
Center distance = - 
9 


. 


13.0004 in. 


If these gears are laid out on tracing 
paper, it will be found that, if both are 
ut with a right hand helix, the result 
shown in Fig. 2 will be obtained. It 
will be seen that the correct relative 
position and shaft angle are attained 
but the direction of rotation is incor- 
rect. Fig. 1 specifies clockwise rotation 


of the driver A looking in the direction 
: and clockwise rotation of the driven 
wheel in 


direction b. Fig. 2 gives 
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counter-clockwise movement looking in 
the direction specified. The gears could 
be cut both left hand but this proce- 
dure would alter the position of the 65- 
deg. shaft angle (see Fig. 3) while to 
produce one left hand, and one right 
would result in the position as shown in 
Fig. 4. The only conclusion to draw 
is that the value of helix angles will 
have to be modified. 

A study of Fig. 5, which is an en- 
larged view of Fig. 2, will give the cor- 
rect solution. The helix angles of the 
gears are the angles which PO makes 
with OR and OV respectively. 

It is obvious that whatever position 
the point P occupies along the are XR, 
movement of the driving wheel in the 
specified direction will only tend to 
move the underside of wheel B from X 
to Y, that is, opposite to the required 
direction. If, however, the line PO is 
swung about center O until it occupies 
a position somewhere along the arc RY 
correct rotation will result, that is, the 
underside of wheel B will move from Y 
to X. This procedure has been adopted 
in Fig. 6, and the helix angles of the 
gears are seen to be ROP and V,OP. 
75 deg. + 40 deg. = 115 deg. 

The sum of the two helix angles now 
equals the supplement of the shaft 
angle, that is, 180 — 65 115 deg. 

This relationship is not expressed in 
the original standard formulas and 
would not be suspected without recourse 
to graphical representation. Further in- 
spection will show that whatever posi- 
tion the point P occupies along the arc 
RY the sum of the angles will always 
equal 115 deg. The figure also shows 
what approximate values of a and 8 
can be chosen when calculating the final 
solution. The are PY represents the 
limits between which the angles must 
lie in order to give a satisfactory tooth 
contact. This angle is evidently about 
50 deg. 

Choosing a, = Then 8, : 
115 — 53 = 62 deg., and modifying 
the normal diametral pitch to 5 in order 
to insure a fair number of teeth, we can 
complete the calculations as follows: 


53 deg. 


2x 18 X 5 X 0.4695 * 0.6018 
N= 
0.4695 + 0.6018 
$4.2 
Nearest number of teeth 34 
SCP. 2x 18x 38 
— = - = §$.8235 
N 34 
seca + sec 8 = 3.8235 
and sec 52-6 + sec 62-54 8.8231 
a= 52deg.6min. £8 = 62 deg. 54 min. 


The pitch diameters can now be ob- 
tained as follows: 
N 
PD = 
P,. X cos helix angle 
~= 11.0695 in. 
5 X 0.61438 





34 
————_—— = 14.9286 in. 
5 X 0.4555 
14.9286 + 11.0695 


Center distance = — 
2 
= 12.9991 in. 


The correct solution is therefore two 
gears having helix angles of 52 deg. 6 
min. and 62 deg. 54 min., and both hav- 
ing left hand spirals. 


Are Open-Front Die Sets 
Weak? 


L. O, BROWN 


Open-front die sets in which the 
leader pins are set back, or to one side 
of the die-block space should be little 
or no weaker than those in which the 
pins are set in diagonal corners. The 
function of the leader pins is practically 
that of dowel pins. As the name im- 
plies, they lead the punch to enter the 
die, thereby controlling the accuracy of 
register of the job, but add no struc- 
tural strength. They are almost useless 
after any great amount of wear has 
taken place. 

The only reason for locating leader 
pins in diagonal corners is to get them 
as far apart as the size of the die set 
will permit. It is easier to assemble the 
punch to the die by hand when the pins 
are located diagonally, because the 
weight of the punch is balanced better 
in relation to the center line of the pins. 
But when the die set is placed in the 
press this fact will not apply. The tools 
should be rigidly held to the ram and 
the platen of the press, the pins having 
a guiding effect only. Hence their loca- 
tion in the die set is really immaterial 
in regard to the strength of the set. 
They are not supporting members of the 
die set but are guiding members for the 
purpose of insuring alignment. How- 
ever, leader pins should not be expected 
to overcome all of the faults caused by 
misalignment or wear of the press. 


Auto Parts by Air 


Over-night air express is reported to 
have kept an automgbile assembly plant 
running on the West Coast. Somebody 
slipped a cog on keeping up the supply 
of parts and phoned Kansas City, which 
happened to have a surplus. The parts 
were shipped by air, changing planes at 
Omaha and arrived at the plant before 
it opened the next morning. But the 
incident doesn’t hand any bouquets to 
the management of either plant. One 
ran shy of parts and the other had a 
surplus. Neither the best of 
planning or control of supplies. 


shows 








Heat Treatment of 


Beryllium-Copper 


EDWIN F. CONE 


Precipitation hardening, a treatment applicable to cer- 


tain alloys, is particularly effective in the beryllium- 


copper group. The physical properties induced by this 


process point to a wider field for these materials 


EAT-TREATMENT of metals 
H has made pronounced progress 

in the past ten years or so. 
To developments in this field, we are 
indebted for many of the superior phys- 
ical and other properties of alloy steels 
and of certain non-ferrous alloys. In 
the earlier years of this art, simple 
annealing was the predominant practice. 
Then came more knowledge about 
quenching and drawing as well as about 
normalizing. This has been followed 
by studies on the effect of atmosphere 
with the result that we now have fur- 
naces in which the atmosphere can be 
varied with beneficial results to the heat- 
treated product. 

One of the more recent developments 
is that of precipitation hardening, or 
the increasing of the hardness of a metal 
or alloy by heating and holding it at 
definite temperatures, followed by stipu- 
lated rates and methods of cooling. The 
effect of this treatment on alloys of cer- 
tain compositions, but not on all, is the 
precipitation of submicroscopic particles 
which so affect the properties as to in- 
crease the hardness. Certain of the 
aluminum and magnesium alloys as well 
as some alloy steel belong to this class. 

Of the latest metal products to be in- 
cluded in this group are the beryllium- 
copper alloys. Various articles describ- 
ing these alloys, their manufacture, com- 
position and uses, have been published. 
It is sufficient to say here that they are 
alloys of beryllium and copper with a 
beryllium content usually from 1.50 to 
2.50 per cent. The properties vary ac- 
cording to the percentage of beryllium 
and the heat-treatment. For rolled prod- 
ucts the 2.25 per cent beryllium alloy 
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is generally accepted at present as stand- 
ard while the 2.50 per cent alloy is that 
incorporated into castings. 

Heat-treatment of these alloys is an 
interesting study when the effect on the 
properties of the products is taken into 
consideration. While the general prin- 
ciples of the heat-treating process are 
the same for both the rolled and the 
cast products, the resulting properties 
vary considerably because the hot and 
cold-rolling operations are an added fac- 
tor. Rolled forms include sheets, strips, 
rods, wire and tubes in the sizes and 
gages in which phosphor bronze is usu- 
ally furnished. 

Heat-treatment of castings is the 
simpler. General practice, as thus far 
developed for these new products, con- 


sists in holding the castings for at least 
two hours at a maximum of 1,475 to 
1,500 deg. F., which results in the com- 
plete solution of the precipitated bery!- 


lides. This practice is naturally some- 
what varied by the mass and shape of 
the casting and also by the percentage 
of beryllium present. This heating 
period must be carefully regulated by 
pyrometers because the disintegrating 
temperature of beryllium-copper seems 
to be somewhere around 1,550 deg. F. 

Following soaking at these tempera- 
tures, the product is quenched in cold 
water as soon as possible. The product 
will then be found to have its maxi- 
mum softness and elongation and its 
minimum tensile strength. This is the 
solid solution treatment, and it is essen- 
tial as a preliminary to the precipitation- 
hardening treatment. The Brinell hard- 
ness of the quenched material is about 
100 for a 2.50 per cent alloy. It is, in 
this condition, readily machinable. 

A distinct enhancement of the proper- 
ties and the value of these alloys as 
engineering materials results from the 
precipitation hardening treatment which 
is the next step. According to recom- 
mended practice, the material is heated 
at 525 to 575 deg. F., and no higher. 
for varying periods of time so as to 
accomplish complete precipitation, which 
bestows the hardness. At higher de- 
grees of heat the precipitated beryllides 
tend to be reabsorbed, resulting in a de- 
crease in hardness. A peculiarity of these 
alloys is that there is a slight decrease in 
volume from this treatment which is of 
the order of about 0.001 in. per in. of 
diameter. 

In order to secure the expected results 
as to dynamic properties, hardness and 
other special properties from this precip- 
itation hardening treatment, when the 
beryllium content is 2.00 per cent or 
over, the heating period recommended 
is approximately three hours. For cast- 


PHYSICAL PROPERTIES @F BE-CU ALLOY CASTINGS 














Elastic Tensile Elongation Reduction 
Per cent of limit, Ib. strength, Ib. in ein. of area, Brinell 
Beryllium per sq. in. per sq. in. per cent. per cent. no. 
“As cast” condition: 
1.79 47,130 60,200 5.0 11.6 119 
1.79 38,200 63,400 9.0 13.1 100 
1.36 33,400 41,500 4.0 9.7 136 
2.19 43,600 62,200 14.0 20.0 109 
2.19 51,800 72,200 10.0 22.0 158 
Annealed condition: 
1.67 16,810 41,100 29.0 31.4 54 
1.79 15,800 33,400 16.0 22.2 65 
2.19 22,150 40,600 13.0 25.0 70 
2.45 28,400 57,200 6.0 13.0 143 
Precipitation hardened at 575 deg. F. for 3 hrs.: 
1.79 39,000 71,100 3.0 5 119 
2.19 84,800 104,000 1.0 0 444 
2.19 87,600 116,600 1.0 0 415 
2.45 97,700 117,000 1.0 0 415 
Precipitation hardened at 575 deg. F. for 24 hrs.: 
1.67 49,300 69,600 3.0 3.1 183 
1.79 74,200 95,400 2.0 1.2 207 
2.50 83,200 100,000 1.0 0 269 
1.57 73,600 91,300 2.0 0 321 
1.57* 74,200 99.600 3.0 0 331 








*Heated for 7 hrs. 
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ings containing 1.25 to 2.00 per cent 
beryllium, a five-hour treatment is 
recommended to insure desired proper- 
ties. It may be stated here that there is 
a progressive increase in electric con- 
ductivity between the three-hour and a 
24-hour treatment, the maximum taking 
place at 24 hours. It should be under- 
stood that these are not hard and fast 
rules because further research may alter 
somewhat present practice for a type of 
alloys which is comparatively new. 

In a table are given some physical 
results of these alloys, after various heat- 
treatments, as made by American plants. 


Overcoming Distortion 


A special problem in heat-treatment 
arises when castings are of thin section 
or of complicated shape so that distor- 
tion is possible. To overcome this pos- 
sible distortion, the following heat- 
treating scheme is recommended: 

1. Heat in as non-oxidizing an atmos- 
phere as possible at 1,475 to 1,500 deg. 
F. as maximum for two hours, followed 
by cooling in air (normalizing) . 

2. Reheat, properly supported, and 
quench in water. 

3. Rough machine; that is, leave 
enough material for a safe finishing 
grind. 

4. Reheat, properly supported in a 
form, and requench. 

5. Precipitation harden on the form. 

6. Wet grind to a finish. 

Steps 2 and 5 are essential, but the 
third may be omitted, leaving all ma- 
chining until after precipitation harden- 
ing, using Steps 1, 2, 4, and 5, or at least 
Steps 2 and 5. Any grinding in the 
hardened state should be done wet, and 
machining can be carried out with any 
good grade of high-speed steel. 

A most interesting special case of heat- 
treatment which has been experienced 
is that of a special cast propeller of the 
2.50 per cent alloy which was made for 
a racing boat. Its use was advocated 
because the thickness could be decreased 
25 per cent from that when other mate- 
rial was used, without any consequent 
loss in strength or rigidity. After the 
propeller had been subjected to the pre- 
cipitation hardening treatment at 575 
deg. F. for three hours, it was found 
to be distorted and out of pitch. 


Restoring a Propeller 


Hammer blows and other measures 
failed to restore the original pitch. The 
casting sprang back, after each attempt, 
to its distorted position which is pointed 
to as indicating the rigidity as well as 
the resistance to impact and shock of the 
alloy. The problem of overcoming the 
distortion was solved by subjecting the 
propeller to a modified precipitation 
heat-treatment. 
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Fig. 1—A_ photomicrograph of 

2.10 per cent beryllium-copper 

shows the structure of a chilled 

casting as usually made for roll- 

ing. This and the other views 

illustrated were magnified to 75 
diameters 





annealed wrought 
metal is seen to be entirely homo- 
specimen was 
quenched from 800 deg. C. and 


shows a solid solution 


Fig. 2—Fully 


geneous. This 


It was first heated to 500 deg. F. for 
one hour and normalized. Then this 
was repeated at 525 deg. F. for two 
hours. Normal pitch and properties of 
the propeller were restored. The flex- 
ibility of the heat-treating practice is be- 
lieved to be demonstrated by this 
incident. 

When it comes to consideration of the 
rolled products, such as sheets and strips, 
the effect of cold or hot rolling, com- 
bined with heat-treatment is different, 
as to final physical properties, from 
those obtained in castings where no work 


on the product is involved. In a gen- 
eral way the effects of cold reduction 
on a 2.25 per cent beryllium-copper alloy 
combined with heat-treatment are as fol- 
lows, according to one of the manufac- 


turers of these products: 
Alloy in soft state 60,000 lb. per sq. in 
Heat-treated from 
soft state ...... 
Cold reduction (50 per 
cent of area) from 
soft state.110,000 to 120,000 lb. per sq. in. 
Heat-treatment after 
cold reduction (50 
per cent ot 
area)....170,000 to 180,000 Ib. per sq. in 


145,000 Ib. per sq. in 


Thus tensile strengths are increased 


reduction previous to heat 


by cold 
treatment. 


Physical Properties of 


Rolled Alloy 


From another manufacturer of these 
alloys in the rolled state come the fol- 
lowing physical results, showing the com- 
bined effects of rolling and heat treating: 


Tensile Per Rock- 
Strength, Cent well 
Lb. per Elon- Hard- 
sq.in, gation ness, 
in 2 in. 100 ke 
1.5 per cent Be-Cu alloy: 
0.40 in sheet, fully 
annealed 
Same sheet rolled 


900 64.5 B25 


6 Nos. hard .. 99,000 1.0 B96 
Same sheet, heat- 

treated after 

rolling 6 Nos 

EGE csccecess 128,000 11.0 B104 


2.0 per cent Be-Cu alloy: 
0.40 in sheet, fully 


annealed .... 59,000 65.0 B42.5 
Same sheet, rolled 

6 Nos. hard .. 112,000 1.0 B100 
Same sheet, heat- 

treated after 

rolling 6 Nos 

hara .. ses 176,000 2.5 B113 

2.5 per cent Be-Cu alloy 

0.63 in sheet, 

rolled 14 Nos. 

ME ccceseacs 110,000 10.0 Cc23* 
Same sheet, heat- 

treated after 

rolling 14 Nos 

hard : .196,000 3.0 C42 


*Diamond cone, 150-kge. load 





Fig. 3—After precipitation hard- 
ening, the alloy, treated as in Fig. 
2, assumes still another structure 
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The progressive increases in hardness 
are caused by the precipitation harden- 
ing properties of these alloys as a result 
of heat-treatment which also causes the 
superior tensile and other properties. It 
should also be stated that the machin- 
ability of these alloys is good. It com- 
pares favorably with that of other high 
strength compositions. Machining is 
usually done before precipitation harden- 
ing, but there have been cases where it 
has been easily accomplished after hard- 
ening when conditions called for such 
procedure. 

As a consequence of the heat treatable 
properties of these alloys, some marked 
characteristics are bestowed on them, in 
addition to the higher dynamic values 
and the increased hardness. These in- 
clude fatigue resistance, excellent elec- 
tric and thermal conductivity, wear- 
resisting values, corrosion resistance and 
weldability, according to the experiences 
of both manufacturers and users of these 
rolled and cast alloys. 

It is possible here to call attention to 
the microstructure of these alloys. 
Through the courtesy of the American 
Brass Company, there are reproduced 
herewith three photomicrographs of a 
2.10 per cent beryllium-copper alloy 
which reveal the general structure of 
these interesting alloys during different 
stages of heat-treatment and manufac- 
ture. 


Industrial Applications 


Already in this comparatively new de- 
velopment, several important industrial 
and engineering applications of these 
alloys have been discovered. Detailed 
recital of these is not possible here. 
Among them, however, can be mentioned 
sleeve bearings as castings for the new 
adjustable - pitch airplane _ propellers; 
springs for many purposes, particularly 
in electrical and other appliances; cams, 
gears and pinions for certain types of 
machinery where wear resistance and 
strength are requisite factors; parts where 
corrosion resistance is essential and other 
uses, 

In the case of springs, a prominent 
maker testifies that coil springs made of 
No. 10 high-grade phosphor-bronze wire 
were tested. They were deflected 400,- 
000 times up to the time of failure. 
Similar springs of beryllium-copper alloys 
were deflected 1,000,000 times after 
which only a slight set was detected. At 
last reports this spring had stood 6,000,- 
000 deflections with no signs of failure. 

In conclusion it should be stated that 
this development is in its infancy. The 
high cost of the beryllium master alloy 
is a drawback, but this is expected to 
be overcome gradually as problems in 
its manufacture are solved. This was 
true in the early history of aluminum, 
magnesium, vanadium and molybdenum. 
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Dies That Are Safe | 


BERT E. ROCKOFF 


Detroit Steel Products Company 


Much time and thought has been 
spent on the design of safety devices 
such as chutes, gate and sweep guards 
and grille guards for the purpose of 
protecting the press operator from in- 
jury. The protection thus offered has 
saved operators many accidents and em- 
ployers a large amount of money in 
compensation fees. Some of these safe- 
guards, while they do not retard pro- 
duction, do not increase it. For ex- 
ample, the mere addition of a grille 
guard to a die can in no way speed it 
up. 

Nevertheless these devices are a valu- 
able addition to any die, especially to 
dangerous dies already in service which 
cannot be replaced by new equipment 
because of the prohibitive expense. 

The proper time and place to safe- 
guard a die is at the time it is being 
designed in the tool design department. 
Often the difficulty experienced in de- 
signing safe dies lies in not giving due 
consideration to all the possible meth- 
ods of producing a part. It is the ten- 
dency in many tool design departments, 
when tools are to be laid out for limited 
production of parts requiring several 
operations, to design several simple tools, 
each to do one operation. 

For example, a piece of irregular out- 
line with one or more punched holes 
and probably a projection bent up, will 
first be blanked from the strip. These 
blanks are then punched in another die 
having a nest into which the parts must 
be placed, the operator each time plac- 
ing his hand in the danger zone. The 
punched blank is then finished in the 
last die which performs the bending 
operation, the operator again exposing 
himself to danger. 

The first operation is obviously safe 
and seldom causes any criticism. The 
second and third operations, however, 
are dangerous, and after the dies have 
been operated, their unsafe nature be- 
comes apparent. The tool design de- 
partment is then called upon to equip 
them with 


safe devices, which means 
additional expense. Had the designer 
carefully considered all the possible 


methods of doing the job this situation 
could have been avoided. If this job 
had been laid out progressively the 
whole job would have been inherently 
safe, as the stock could then have been 
fed from the strip, making it unneces- 
sary to put the hands in the danger 
zone at any time. 
. 

Contributed to the Power Press Section, 

National Safety Council 


At the same time, the die cost in most 
cases would be no greater, and in many 
cases less, than for three single opera- 
tion dies. 

For example, in building three simple 
dies to perform the three operations 
three die sets (or shoes) are necessary. 
The inserts, punches, dies, etc., that go 
into these die sets, obviously would be 
approximately the same whether put 
into three die sets or into one; there- 
fore, their cost would be about the same. 
For the three single dies, two guards 
of some kind must be provided to make 
the job safe. Therefore, the cost of 
three safe single dies would be greater 
by the cost of two die sets and two 
guards. 

In addition to this, the pieces can be 
produced more cheaply on progressive 
dies than on single dies, and only one 
die set-up is required instead of three. 
This saves the cost of two set-ups, re- 
leases two presses for other jobs and 
cuts down the cost of production. 

While this cannot be done in every 
case, it should have consideration when- 
ever the designing of dies for a part 
requiring more one operation is under 
way. By making a careful estimate of 
the two methods and comparing costs, 
not forgetting to consider die set-up 
time and production savings, it can in 
practically every case be determined 
which is the more economical method. 


Doubtful Economy of 
Homemade Fixtures 


M. D. DALTON 
London, England 


While agreeing to this extent with 
H. D. Anderson (AM—Vol. 77, page 
436) that much money is wasted by 
making homemade fixtures when the 
money is available and the cost justi- 
fiable for the purchase of proper equip- 
ment, there is another side to be con- 
sidered. Often, finances prevent any 
alternative. Either a homemade method 
must be used or the job lost. 

Most, if not all, special equipment is 
nothing more than development of home- 
made fixtures, produced by the in- 
genuity of men who had to do a job 
without the proper tools. Taking these 
points into consideration, each case must 
rest on its merits, and the general con- 
demnation of homemade fixtures is not 
justified. They are an essential step in 
machine-tool development and generally 
pay well. 
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External Broaching 


Cc. E. BLEICHER 
Chrysler Corporation 


Its field tremendously widened 
by use on external surfaces, 
broaching promises to become 


increasingly popular. Some 


applications and advantages 
given by the author disclose 


possibilities of this operation 


XTERNAL, or surface broaching 

removes metal by means of a 

long broach with evenly spaced 
teeth, each tooth being higher than the 
preceding one by a_ predetermined 
amount. This broach is securely fast- 
ened to a broach holder and is moved 
over the surface of the work, or the 
work is moved over the surface of the 
broach. 

It is essentially a copying process. In 
other words, the shape of the surface 
produced at right angles to the travel of 
the broach depends absolutely upon the 
shape of the finishing broach tool. In 
this respect it differs somewhat from an 
operation performed by a face mill in 
that a face-milling operation is essen- 
tially a generating process. 

External broaching differs from plain 
broaching in that the broach surface is 
on the exterior of the piece instead of 
the interior, as in the case of splines, 
serrations, round holes or bores. Thus 
external broaching may be used as a 
medium for finishing irregular surfaces 
such as gear teeth, slots, keys, and regu- 
lar surfaces such as flat pads or joints. 
Therefore, external broaching enters a 
field of operation which is practically un- 
limited. This field has heretofore been 
dominated by milling operations; so any 
brief on external broaching would of 
necessity have to compare milling with 
broaching. 

Surface broaching is not new. One of 


Abstracted from a paper presented before 
the International Automotive Engineering 
Congress at Chicago, August 29, 1933. 
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the early developments was worked out 
by applying a broach to the ram of a 
rack-and-pinion type punch press which 
had a long stroke. In place of the punch 
with its single cutting edge, a broach 
was substituted. This broach had sev- 
eral teeth, each tooth a little higher than 
the preceding one, thereby increasing its 
metal-removing ability. 

Another early development of surface 
broaching was worked out by placing 
broaches on the sliding table of a planer 
with the work placed in a fixture on the 
tool-post rail. This application was used 
for roughing out gear teeth. An auto- 
matic indexing fixture was provided so 
that at each stroke of the planer table 
a gear tooth was broached. Multiple 
fixtures were used to increase produc- 
tion. This machine required a great 
amount of floor space, and the handling 
of the chips and the coolant was incon- 
venient. Early applications of surface 
broaching have been found in a few spe- 
cialty manufacturing plants where high 
production was required on duplicate 
parts. 


Favorable Considerations 


The objective is to provide a smooth 
surface of known location. If this were 
not necessary, the part could be used 
as it comes from mold or die. Provid- 
ing a smooth surface generally requires 
the final metal removal to be of small 
amount, so that the distortion caused by 
tearing or cutting of the fibers will be a 
minimum. Removing this minimum 
amount of material requires a tool of 
greater degree of sharpness or keenness 
than is necessary when large amounts of 
metal are removed. The cutting edges 
of a milling tool, provided one cut only 
is taken, must remove the maximum 
amount of material to obtain the proper 
location and at the same time provide 
a smooth surface, which can best be 
obtained by removing the minimum 
amount of material by the use of a 
sharp cutting edge. Thus the cutting 
edges of milling tools are called upon 
to remove both the maximum and min- 
imum of material. The milling-cutter 
tooth must therefore perform at a pen- 


alty to either the stock-removing quality 
of a tool or the surface-finishing quality 
of a tool. 

That this cannot be satisfactorily ac- 
complished is shown by the wide use of 
two milling cuts: roughing and then fin- 
ishing. In a surface broaching tool, the 
cutting edges for removing large quan- 
tities of material always remove large 
quantities, while those removing small 
quantities always remove small quanti- 
ties only. Therefore, the maximum effi- 
ciency of the cutting edges may be 
obtained as, in one operation, the rough- 
ing teeth do the roughing and the fin- 
ishing teeth do the finishing. 

Another advantage is long tool life 
and economy because of positive tooth 
action. Each tooth of the broach re- 
moves its predetermined amount of 
metal, and the depth of the cut cannot 
be influenced by any other feeding 
method. This prevents any chance of 
tooth slippage, or skate action because 
of the absence of any overhung arbors 
or rotating parts. Therefore, one of the 
big savings in surface broaching will 
come from the fact that it is possible 
to rough and finish with one stroke of 
the machine. 


Covers Wide Field 


Surface broaching is adaptable to prac- 
tically any and all conditions. It is ex- 
ceptionally well adapted to parts which 
have irregular surfaces in one plane. 
This type of work, which normally re- 
quires a formed milling cutter, can in all 
probability be performed at a faster rate 
and at less tool cost per part by broach- 
ing than by milling. This is particularly 
true of high production parts. A broach- 
ing machine, generally speaking, is about 
as simple a machine tool as one can 
imagine. This is true no matter if the 
machine is vertical or horizontal and 
whether the broach or the work moves. 
Maintenance on a broaching machine 
ought to be small as compared with a 
milling machine, Normally you have 
two parts moving under power, the 
broach or work slide itself or two of 
them in the case, of course, of the 
duplex machine, and the work-carrying 
slide which moves the work from and 
out of the broaching position if that is 
necessary. Since the pressures on the 
various elements of the broaching ma 
chine lie in pretty well define directions, 
one of them being in the line of the 
broaching stroke and the other at right 
angle to the broaching stroke, it should 
be comparatively simple to design sturdy 
and rugged fixtures which can be much 
more simple than those required for 
milling. 

In fact, on a lot of broaching opera- 
tions practically no fixture is required at 
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all. Comparing the machine with a 
milling machine where we have a com- 
plicated transmission to go from the 
motor speed down to the spindle speed 
required, and comparatively complicated 
feed train plus the various fixtures, plus 
the necessity for high production and 
for rapid advance and return of the 
work carrying table, we have the essence 
of simplicity in the broaching machine. 

There seems to be an economic limit 
below which one cannot use a fixed-bed 
milling machine or at least cannot obtain 
one for a price to be compared with the 
price for which a small knee and column 
type-milling machine can be purchased, 
which means that a great many small 
operations are done on knee and column 
type milling machines. Contrasting the 
construction of the small knee and col- 
umn type milling machine with that of 
a single-slide vertical broach, it becomes 
quite obvious why the broaching ma- 
chine inherently should be faster. It is 
infinitely more rigid and has the mini- 
mum number of elements. This feature 
of extreme rigidity and simplicity of the 
machine tool itself naturally has its con- 
tributing effect on the life of the cutters 
used. The broaching machine being 
simpler is much less expensive to manu- 
facture. Modern milling machines em- 
ploy a lot of anti-friction bearings in 
their spindles and feed train drive, and 
have rather complicated lubrication sys- 
tems. Broaching machines, excluding 
the pump, have practically no need for 
expensive anti-friction bearings, or lubri- 
cation systems. 


Two Types in Use 


On the more modern types of broach- 
ing machines the broach or work is either 
moved by the means of hydraulic cyl- 
inders or rack and pinion or a continu- 
ous machine with the chain type of con- 
veyor. The latter method is far the best 
for small parts. This machine is usu- 
ally built of horizontal box-type-bed 
construction, with worm and gear drive 
direct to the main driving shaft which 
carries a sprocket. On this sprocket 
runs a chain with several work-holding 
fixtures placed equidistant throughout 
the length of the fixture-carrying chain. 

The operator places the work in the 
work-holding fixtures as they travel 
around the loading position. After the 
work is dropped into the fixture, the 
automatic features complete the exact 
location of the parts and, at the same 
time, mechanically clamp the work. 

After the work has passed through 
the cutting cycle, the fixtures auto- 
matically unclamp, and the work is dis- 
charged from the fixtures and the ma- 
chine. With this method, the operator 
handles the work but once, and the pro- 
duction is usually set by the activity of 
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the operator, or his ability to load the 
fixtures as they come into position. Chips 
and cuttings are washed away through 
sluice-ways. A flow of coolant is also 
provided in the base for washing the 
fixtures clean as they continue back to 
the operator’s loading position. 

This continuous method is the one in 
my opinion which will be used mostly in 
the future both on large and small work. 
However, the hydraulic and rack-and- 
pinion machines lend themselves much 
better to the vertical type of broaching 
machine than the continuous method. 

The accuracy which can be obtained 
by surface broaching is practically un- 
limited. It is governed by two condi- 
tions: First, the design of the part to 
be broached, that is, is the part heavy 
enough to withstand the heavy cutting 
pressures necessary to surface broaching 
and is the part of such shape that it can 
be securely supported and fastened in 
the fixtures. The second condition cov- 
ering the accuracy to be obtained is the 
broach length which can be used. Other 
things being equal, the longer the broach, 
that is, the more cutting teeth available, 
the better and more accurate will be the 
resulting surface obtained. 

The art of external or surface broach- 
ing owes its success partly to the solid 
manner in which the broach and work 
can be mounted. The broach is sup- 
ported, or backed up its full length, 
thereby furnishing a solid support, while 
the work-holding fixture can be sup- 
ported equally as well to withstand the 
bursting strains of broaching. 

Since surface broaching is a compar- 
atively new art, little is actually known 
about the magnitude of the forces in- 
volved for different materials or differ- 
ence in design of broach teeth. The 
broaching art has been confined hereto- 
fore to comparatively small parts but, 
based upon the proper knowledge, it 
should not be difficult to design equip- 
ment for large parts. 


Design Factors 


The design of surface broaches is gov- 
erned by two major items: shape and 
size. The shape is more or less definitely 
governed by the part to be broached, so 
no data can be given on this. The size 
of the broach concerns mainly the length, 
number of teeth, size of steps between 
teeth, percentage of teeth used in finish- 
ing as compared to roughing, amount of 
rake or clearance, and shape of tooth, 
whether straight, staggering or spiral. 

For flat and average shapes or form 
surfaces, broaches are built up in sec- 
tions, each section being usually 6 to 10 
in. in length. This method provides a 
renewal method, and as the broach is 
ground on the face surface only when 
regrinding, and the flutes eventually be- 
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come shallow, the lower section is dis- 
carded, the whole broach moved down 
one section and a new section provided 
for the top. 

The quality of the finish is usually 
regulated by the number of light cutting 
or scraping teeth. On occasions many 
teeth have been provided with no rise, 
and instances are known where burnish- 
ing teeth have been provided for a burn- 
ishing finish, or high polish, on soft 
metals. 

Broach holders should be made with 
adjustable wedges so that as the broaches 
wear, or become reduced in thickness 
from regrinding, the proper adjustments 
can easily be made. This adjustable 
feature is also handy when setting up a 
new job. 


Effect of Material 


As a rule, the hardest and densest 
steels are easiest to broach, and a finer 
finish can be obtained with this material 
than with steel uf a soft, stringy struc- 
ture. The hardest materials yield a 
short, crisp, curly chip; this type of chip 
will clear the broach tooth more readily 
than the softer steel, which has a tend- 
ency to tear. Sometimes more angle 
must be given to the tooth to correct 
this condition and provide free cutting. 

Surface broaching direct labor costs 
are in general lower than comparable 
milling operations for several reasons. 
No lost time is necessary for loading the 
parts, as the fixtures can in most cases 
be loaded and unloaded during the 
broaching cycle. This necessitates the 
use of a double broach holder and fix- 
tures, which on small parts are highly 
desirable. 

Tool life is longer in broaching oper- 
ations than in milling because of the 
feature, noted before, that the roughing 
teeth take only the rough cut and the 
finishing teeth only the finishing cut. 
This reduces the allowed time necessary 
for tool changes and grinding. 

In most high production plants, floor 
space is at a premium making the rela- 
tively small projected area of a vertical 
surface broach desirable. 

In the near future the operation of 
surface broaching will in all probability 
be used for the machining of flat surfaces 
of cylinder blocks and heads and like 
operations on large parts where the part 
is held stationary. Surface broaching 
will also be used for machining the 
round surface of cam or crankshafts or 
like work by passing the broach over the 
work as it slowly revolves through one 
or more revolutions. To foresee prop- 
erly the future of surface broaching, it 
is necessary only to review the ener- 
mous strides made during the past four 
years by this method of material 
removal. 
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Cost Finding 


to Assure Profits—lIll 


CHARLES H. HATCH 
Vice-president, Miller, Franklin & Company 


Labor cost routine, together with con- 
trol features and procedure, is explained 


F ALL the cost elements, gen- 

erally speaking, there is none so 

important as the labor cost and 
none more necessary to control currently. 
In many branches of the metal-working 
industry, labor cost is a major portion 
of the total cost and in such instances 
it assumes double importance. 

Higher wage rates and shorter hours, 
brought by NRA codes, make it in- 
creasingly necessary to keep labor costs 
strictly and currently under control. 
The fact that rates have been to some 
extent leveled between companies in the 
same industry does not lessen the need 
for management to get full value for 
the labor dollar. 

The first steps toward getting value 
received are to correct weaknesses in su- 
pervision, improve the plant layout, 
choose and assign personnel wisely, use 
modern and equitable wage incentives, 
unitize production activities and utilize 
simple and effective reporting methods. 

But, having done these things, it is a 
mistake to assume that the house will 
remain in order. Sharp watch must be 
kept to forestall backsliding and to dis- 
cover in actual operation where fur- 
ther betterments can be made. All 
factors affecting labor costs must be cur- 
rently watched and _ periodically _re- 
viewed. 

Most treatises on cost accounting con- 
centrate on getting labor costs correctly 
into the finished product cost. They fol- 
low the adage, “Watch the pennies and 
the dollars will take care of themselves.” 
One trouble with that adage, as applied 
to cost-finding, is that there are so many 
pennies to be watched that innumerable 
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bad ones are practically certain to be 
overlooked. Also, penny-watching re- 
sults in such a mass of detail that any 
semblance of effective labor cost con- 
trol is obscured. It is largely because 
of the latter reason that most of what 
has so far been written on cost-finding 
passes over lightly, or completely 
ignores, the control of labor costs. 

In this series of articles we concen- 
trate on the control feature of cost-find- 
ing. We advocate watching the dollars 
in the control figures in the certainty 


that then the pennies in the product 
cost will take care of themselves. By 
keeping the labor cost under positive 
control, we make sure that the product 
labor costs will be correct. In a later 
article we shall show how the labor 
costs are gotten into the product cost. 

It is not feasible to describe all of the 
detail time reporting forms and proced- 
ures that may be needed for all types 
of metal-working plants. These are dic- 
tated by almost endless peculiarities of 
individual companies. There are mass 
production shops, job-mass shops and 
job shops. Widely different methods 
of wage-payment are used. However, 
the principles involved will be indicated 
in sufficient detail so that any intelli- 
gent person acquainted with cost-finding 
methods should be able to adjust the 
existing detail forms and procedures if 
the ones already in use are not sufficient 
for the methods being described. 

To obtain positive labor cost control 
and reliable product costs, it is essential, 
of course, to have adequate equipment 
properly located, intelligent supervision, 
capable workers, reliable labor unit 
standards, an equitable wage incentive 
plan and accurate time reporting. These 
things seldom are present in their en- 
tirety in any plant. However, in many 
businesses, they already exist to a suffi- 
cient degree for practical purposes. 

Accuracy in time reporting is, of 
course, essential in all departments, pro 
ductive, non-productive or distribution. 
Beside the time data, the detail reports 
should include, for productive depart- 
ments, the quantities produced (good 
and bad) for direct workers, or a record 
of work assignment for indirect work- 
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Fig. 1—This general payroll form is designed for plants operat- 


ing on a standard or piece-work basis. 


Slight alterations will 


make it satisfactory for any other usual wage payment 
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ers, and for non-productive and distri- 
bution departments, the work assign- 
ment should be designated. 

Under all wage payment plans, with 
the exception of group work, a sepa- 
rate record should be made for each 
operation for each direct labor operator. 
This permits economical future handling 
of these reports in unitizing, pricing, ex- 
tending, and tabulating for payroll and 
production purposes and for analysis, 
where necessary. Group work usually 
can be reported on a single record for 
the group, although in some cases it is 
advisable to make a separate report for 
each product worked on by the group. 

When the usual detail time reporting 
procedure customary in most metal- 
working plants exists, the first step is to 
coordinate properly such detail or labor 
tickets for payroll purposes and to col- 
lect on the payroll against the name of 
each employee only the data necessary 
to the accurate calculation of employ- 
ees’ earnings and the major classifica- 
tion of labor costs. 

The general payroll form, Fig. 1, per- 
mits proper recording, classification and 
summation of the initial steps in the 
labor cost collection with a minimum of 
posting and calculation. It is so de- 
signed that weekly totals can be drawn 
off for control puropses. If bi-weekly 
control is sufficient, the same form can 
be used and posted only every second 
week. 


General Payroll Preparation 


As any kind of work is accomplished, 
productive or non-productive labor tick- 
ets are prepared by the department 
clerks, which show the department num- 
ber, date, workman’s number, work ac- 
complished, number of pieces and time 
required. The work will fall into one 
of the following classes: direct labor on 
a standard basis; direct labor for which 
standards exist, but on which an allow- 
ance is made in order that the man’s 
earnings may be at least minimum; di- 
rect labor, for which no standards exist, 
on an hour basis; indirect labor on an 
hour or week basis; or non-productive 
labor on an hour or week basis. 

Unless the labor tickets are delivered 
to the payroll department, and in turn 
to the cost department, regularly and in 
order, the clerical work cannot be 
quickly done, and the control figures 
will not be developed currently. Tardy 
or slovenly reporting is expensive. 

The labor tickets should be received 
daily in the payroll department where 
the rates are entered and extensions 
made on all for which standards or units 
exist. All tickets are then filed, by man 
number, until the end of the week or 
payroll period. 

At the end of each week or pay pe- 
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Fig. 2—The general labor digest is based on the fact that, if labor 
cost performance of a department is reasonably satisfactory, there is 
no need of going to the expense of analyzing labor in detail 


riod, according to the control desired, 
the hours on the clock cards are totaled 
and posted to the payroll. The labor 
tickets for each worker are classified 
as to the general type of work.” Tick- 
ets on a time basis are totaled as to 
hours, and the totals posted to the pay- 
roll under the proper classification head- 
ing. Where the clock hours and the 
non-productive or indirect hours agree 
in total, a “tick” mark may be used in 
the hour column instead of repeating the 
clock hours. (See Column 5, Fig. 1). 
This saves time, but more important, it 
eliminates a chance of a posting error. 
Tickets on a standard or unit basis are 
totaled as to earnings, and the amount 
is posted under the proper heading on 
the payroll. 

An employee’s name should appear in 
only one place in the payroll—in the 
department in which he is regularly em- 
ployed. If he does work for another 
department, the time tickets will ac- 
complish the transfer of the necessary 
charge. 


Work in Another Department 


Tickets representing non-productive 
work done by one department for an- 
other are segregated, rated, calculated 
and totaled separately. These totals are 
posted to Column 8 of the labor digest, 
Fig. 2. 

Tickets representing productive work 
(direct or indirect labor), done by one 
department for another, are also segre- 
gated. Indirect tickets are rated and 
calculated and all are totaled, first by 
the department doing the work and sec- 
ond by the department for which the 


s 


work was done. The first totals are 
posted to the payroll of the department 
doing the work as a deduction, as shown 
on Line 18, Fig. 1. The second totals 
are posted to the payroll of the depart- 
ment for which the work was done as an 
addition, as shown on Line 19, Fig. 1. 

All tickets for work done by one de- 
partment for another are kept apart 
from the other labor tickets. After they 
have served their payroll purpose, they 
are forwarded with the other tickets to 
the cost department which may use 
them for product costing, allocation of 
expense and detailed analysis, as desired. 


Machines for Large Payrolls 


While mechanical devises exist which 
will develop and classify the payroll fig- 
ures, they are usually uneconomical un- 
less there are a large number of em- 
ployees. If it cannot be conclusively 
proven that machines will save money, 
have the routine rating or pricing and 
extending of labor tickets, summarizing 
of tickets, payroll calculation and trans- 
fers done by hand. 

The payroll is now ready for fina? 
calculation and totaling. Time work is 
extended, postings are made for ad- 
justments, the net payroll calculated for 
each worker, and the departmental pay- 
roll totaled. 

No column is provided for the total 
pay amount on Fig. 1. The calculation 
by individual employees is unnecessary 
and only adds to the detail. The total 
pay is obtained by the addition of col- 
umn totals and can be cross checked. 
Also, no useful purpose is served by reg- 
ularly totaling Columns 5 and 6, Fig. T. 
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If such totals are desired for a specific 
purpose, they can be quickly obtained. 
The clock hours are totaled, as such 
information will be required under most 
NRA codes. 

The actual pay-off procedures, the 
posting to the general ledger and the 
handling of adjustments into the books 
are familiar accounting details which 
call for no discussion. The total pay is 
charged to a single account, “Payroll,” 
which will in due course be relieved to 
the “Goods in Process,” “Distribution” 
and miscellaneous accounts. 

The payroll is not in itself a satis- 
factory medium with which to control 
labor costs. However, if the type of 
payroll described is kept up to date and 
the proper information is summarized 
from it, it may be made a worthwhile 
means to a most useful end. 


Use of Labor Digest 


In controlling labor, it is essential 
to keep management and departmental 
supervision currently informed as _ to 
labor cost, direct and indirect, in rela- 


treated in the same fashion as the pro- 
ductive department figures. 

In Column 8 is posted the total direct 
labor or units produced. Fig. 2 assumes 
piece-work or some similar method of 
standard wage payment for direct labor. 
In this case Columns 6 and 7 are added 
together, and the total posted in Col- 
umn 8. Where straight time work is 
used, Columns 6 and 7 may be elimi- 
nated, and the direct labor total posted 
directly to Column 8 from the payroll. 
Where production has been unitized, the 
total units produced are posted by de- 
partments directly from the production 
records. 


Non-Productive Units 


Some non-productive departments 
may require for digest purposes the set- 
ting up of labor units which are not in- 
cluded in the regular routine. In most 
instances, this can readily be done. For 
example, the development of a labor 
unit per pound of steam and per kw.-hr. 
is not difficult. Once units are estab- 
lished they will serve for a long time. 


Columns 9 and 10, result in the depart- 
mental labor profit or loss which is 
posted in Column 11. 

Each week the general labor digest is 
promptly forwarded to the proper execu- 
tives for review and action. In many 
plants the information for individual 
departments is sent to the foremen in 
charge. Thus management and super- 
vision are currently informed as to labor 
performance. 

It is usual practice to consider the 
standard or unit total labor cost as a 
gage, and the actual total labor cost as 
the result to be gaged. Certain tolerances, 
plus and minus, are generally permitted 
by executives, according to the experi- 
ence of the individual businesses. Un- 
less these tolerances are exceeded, the 
executive holds his peace. 

Column 2 on the general labor digest 
indicates the week being reported. To 
Column 3 is posted the total clock hours. 
The clock hours are necessary, no mat- 
ter what the basis of payment, for labor 
reporting under most NRA codes. 

At the end of the operating month 
or cost period, the general labor digest 
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f productive. Unfortunately this is not 
L 0a every plant in the metal- 
working industries. 
The general labor digest, Fig. 2, is WEEK eno Lal £e UNIT PAYROLL 
the form best suited for advising man- CLOCKDEPT NO# NAMElease | (CLOCK! BASE | TOTAL ADJUST SK INET PAYROLL lan jusT MENT 
h agement and departmental supervision NO. EMPLOYEE NAME ey HOURS| g PAY | af AY GROUPIy | QW/AMOUNT| =" DESCRIPTION 
y- currently as to the labor performance. mock rT, 
- With slight alterations, it can be made 16 | pe PARTMENT | | ‘6 WS 2 —}+—++ r —+—+ 
™ to conform with any degree of stand- 60) WWeble | 40 | 30\00| so\go $+ 0 £0. —— 
ly ardization or unitization. 604 B Stine | 40 25} | la0|_sslas 7 A —EE 
y, Usually the general labor digest is 605 WClark et i” /é éloo| as| 76| | + + al 76) - 6 oe HY 
id prepared weekly. In some instances, it 6071C dteddard| 42| 40 16|\80| 2zies |_| 2295 ewan 4 
ig would be desirable to have it daily for 609\C. Caaach WI 40 6 We 22|30 mar 9 Ee eee 
s- some critical departments. However, on S 
any but a true unit basis—which we t—, oe ces ne Sided OB Se Bs Os 
ak § shall describe later—the cost of ob- 6IS | WWheeker | ¥5| 32 tf, 4o\_ (ise LA SF. = ‘ 
is » taining a daily digest is almost pro- 620 E Pennock fe\ +0 léloo| 2176 | ai fe. __,___. 
d- | hibitive. 62/8 Care | 40| yo | loo! 2/\76| | | Gop 18.76. | Advance | 
or The weekly general labor digest, Fig. 622) T Were | 43! ¥o 4 Sas OE 
y- 2. is posted directly from the payroll 24 It Ltoddard 45| 40 (s\00' are. 1 Gen 9¢¢) | Advance | 
each week as far as the labor data is fae ae eee Sen t — 
al concerned. For the productive depart- \FROM OTHER DEPTS, | | |_/0 36 | t —— 
om ments, the total actual labor amount for TO OTHERDETS| | | | | Giz | oS 2 ee 616 [*o Thee oer rs. | 
ry a department is calculated by adding |7orat pavrot| _|ssojo| 172 [oo] 2¥0107| |_| Geo) 225,97 | 24007 |"Pxsoe cos? 
al Columns 4, 5, 6 and 7, and posted in © ® ® @ © © ®@ © ® @ ® 
| Column 10. For non-productive depart- 
d. ments the non-chargeable labor is posted Fig. 3—Unitization of production and wage payment reduces the 
g- in Column 4, and the chargeable labor amount of detail necessary. With this plan in effect, the unit payroll 
I is posted in Column 7 and is then form shown above is generally used 
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Fig. 4—When a daily check on 

labor costs is desired, the above 

form is used. However, this should 
not displace the weekly digest 


positive of all practical labor control 
procedures. It differs basically from the 
method explained only in the fact that 
each department is accurately and 
scientifically unitized on a studied basis. 
Its proper use permits complete reliance 
on both departmental and_ product 
costs. 

As an example of the reduction of 
clerical detail, once the units are estab- 
lished, one labor unit is used as the 
measurement for the total of all opera- 
tions on a given product in a specific 
department. 

If the unitization is used as the basis 
of wage payment, all detail relative to 
the labor cost is so simplified that daily 
control of labor costs, if desired, is prac- 
tical and may be had without undue 
expense. 

With complete labor unitization of 
both production and wage payment, 
that is, if productive and non-produc- 
tive units and unit labor rates have been 
established, it is possible to discard all 
labor tickets with the exception of those 
for work done by one department for 
another. Also, the production reporting 
by individuals can be eliminated and 
productive and non-productive units re- 
ported in toto by products as the prod- 
ucts pass key production points. 

Here is an example of what this pro- 
cedure will accomplish. One depart- 
ment in a metal- working plant, which 
formerly had 5,000 piece-work tickets a 
day, upon being completely unitized had 
no such reports. Instead, the produc- 
tion was reported on two or three 
84x11 sheets of paper and seldom in- 
volved more than 50 items a day. For 
both cost and production purposes, this 
is as usable as the information formerly 
obtained. 
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Fig. 3 is the type of unit payroll form 
generally used. It is usually set up on a 
weekly basis, but can be made to serve 
for two weeks by duplicating Columns 
4 and 5. 

Under complete labor unitization, 
clock hours, Column 4, which are totaled 
directly from the clock cards, are used 
as the basis of pay. The clock hours 
times the base rate per hour (Column 
3 times Column 4) results in the mini- 
mum base pay, Column 5. 

The units earned are obtained from a 
summation of the daily departmental 
unit production reports and the labor 
tickets for work done by one depart- 
ment for another. The units earned 
times the unit labor rate for the de- 
partment results in the gross labor value 
for the department. 

The difference between the grass labor 
value and the minimum base pay for a 
department is divided between the com- 
pany and all employees in the depart- 
ment. Each employee shares in this 
bonus in the proportion that his mini- 
mum base pay bears to the total mini- 
mum base pay of the department. This 
total pay is tabulated in Column 6 as 
the total pay. 

All other miscellaneous operations on 
the unit payroll, Fig. 3, where they 
apply, are the same as explained for the 
general payroll, Fig. 1. 

The same type of labor digest is used 
in connection with the unit payroll as 
with the general payroll, except that 
Columns 4, 5, 6 and 7 of the general 
labor digest are omitted in the unit 
labor digest. The unit labor digest is 
put to the same use as the general 
labor digest. 


Daily Check Sometimes Needed 


There are some instances where it is 
desirable to have a daily check on labor. 
This is now practical and economical 
where complete labor unitization exists. 

Fig. 4, unit daily labor check, is the 
usual form used to collect the payroll 
data for a daily check. This form is a 
slip sheet and is temporarily attached to 
the unit payroll, Fig. 3, so that names, 
clock numbers and base rates will not 
have to be duplicated. 

The hours are tabulated from the 
clock cards daily, and the base pay 
computed. The units earned are also 
computed daily. From these data the 
unit labor digest is computed on a daily 
basis the same as it would be for the 
weekly basis. 

Daily labor checks are seldom needed 
for all departments. Therefore, even 
though a daily digest is being main- 
tained for one or more departments, do 
not fail to keep up the weekly digest. 
Ofttimes a better perspective is there- 
by obtained. 


Getting Accurate Results From 
the Jig Borer 


Cc. HOWARD 


In the average run of work in tool- 
rooms where the jig borer is used, there 
are some jobs that require a greater 
degree of accuracy than others. Since 
accurate work from the jig borer does 
not necessarily end at the machine, it 
is the purpose of this article to point 
out briefly some of the conditions that 
may arise, and which have the tendency 
of spoiling what otherwise might have 
been an accurate job. 

Where extreme accuracy is the goal, 
it is good practice to first drill and 
rough bore all holes and to finish them 
in a second operation. However, before 
starting this second operation it is im- 
portant to make sure that all cumulative 
heat caused by the first operation has 
been dissipated from the work, other- 
wise contraction will offset painstaking 
care. Next in line is the consideration 
of the necessary precautions. 

It is well known that where press fits 
are made, distertion and displacement 
are greater in cast iron than im steel, 
so it follows that greater care and judg- 
ment must be exercised in the fitting 
of tools having cast-iron bodies. If there 
are holes near the edge of a casting into 
which studs or bushings are to be 
pressed, there will be enough displace- 
ment and distortion to throw the job 
out of line. This is especially so if the 
fits are very tight. So, if accuracy is 
desired, great care must be exercised in 
fitting all component parts that are to 
be secured by pressure. If a press fit is 
made near the edge of the work, dis- 
placement takes place in the direction 
of the thinner section of the supporting 
metal. If the part fits tightly enough 
to require excessive pressure, even where 
the metal is more evenly distributed, 
buckling is likely to result. 

In making small punches and dies. 
models, etc., where there are numbers of 
very small holes to be drilled, accuracy 
may be obtained by using the jig borer 
for making the layout. A rigid center 
punch having a sharp point is made to 
extend not more than half an inch from 
the jaws of the chuck in the spindle. It 
is necessary to have the center punch 
bottom in the chuck to prevent slippage. 

As the location of each hoie is deter- 
mined, the punch is brought down on 
the work with a hammer-like blow by 
turning the handwheel quickly. A 
center-punch mark is thus made at the 
location of each hole. Then the work is 
transferred to a sensitive drill, where 
with ordinary care the holes can be 
drilled with accuracy. Also, various 
radii, if any, can be scribed from the 
punch marks as centers with the assur- 
ance that they will be correctly located. 
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Forty Hours 


For Equipment Builders 


EsTaBLIsHMENT of anything less than a forty- 
hour week for the equipment industries, builders of 
the machinery used by every industry, will have just 
the opposite effect from that sought by NRA. 
Instead of adding men to the payroll it will restrict 
the current lists of employees to their present size 
or even reduce them. And that would be a calamity 
of the first magnitude. 


As one Cleveland machinery builder puts it, 
“If orders don’t increase soon, I can’t keep on the 
men I took back two months ago. And how I’m go- 
ing to face them after the many months of idleness 
that ended in July, and tell them that they’re out 
again, I don’t know. I don’t see how I can do it.” 


Yet that is just the kind of tough job a lot 
of equipment men are going to have to face if NRA 
takes any action that forces much of an increase in 
machinery prices. Many men forget that the manu- 
facturer of shoes or refrigerators or silk underwear 
is seldom forced to buy machinery. He buys because 
he sees a way to add to his profits or to improve 
the quality of his product. And if the price is too 
high, he simply does not buy. He finds some other 
way to arrive at somewhere near the same end, even 
though it may be more expensive in the long run. 


% UPPOSE, for a moment, that a machinery code 
establishes a thirty-hour week at forty cents an hour. 
If it became necessary to adjust the hours upward, 
labor would certainly expect some kind of an up- 
ward hourly rate adjustment. Overtime rates in 
practically every code are evidence of this fact. And 
then would come a rise in the price of the product, 
and the danger of killing off sales for the reasons 
already mentioned. 


Machinery codes containing the forty-hour 
week have been approved on the ground that the in- 
dustries involved have re-absorbed the bulk of the 
unemployed in their particular fields. But this same 
reasoning should not be applied to such a widely 
fluctuating industry as machine-tool building, for 
example, where the average is now twenty-seven 
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hours. We have figures on one machine-tool builder 
whose plant was busy two hundred eighty-nine hours 
in one month. Yet his average activity over six 
months was eighty-nine hours. These figures are 
quoted to show that the hours-of-work question in 
the equipment industries is far more complicated than 
it is in other manufacturing groups. 


Boru the President and General Johnson have 
been frank in saying that they expected NRA to 
make some mistakes. Up to now it has made sur- 
prisingly few, considering the complexity of the 
problems faced and the high pressure under which 
If mistakes are to be 
made in handling the equipment industry codes it 


everything has been done. 


will be far less expensive to the country to make 
them in favor of industry rather than against it. 
But it is becoming increasingly clear that recovery 
is practically at a séandstill until the capital goods 
industries become active again. Obviously, therefore, 
it will be better by far to make an error on the side 
of too long a week rather than too short a one. It 
is a very simple matter to reduce the working week 
if it turns out that an injustice has been done. But 
if the error is on the other side, and buying of ma- 
chines stops, there is no way to correct it. 


Shortening hours in the equipment industries 
will not employ more men. Government buying and 
the provision of ample credit will, because orders for 
machine tools, locomotives, printing presses, turbines, 
motors and contractors’ machinery run far back 
through the capital goods industries, each order 
leading to more indirect expenditure for wages than 
is spent directly by the company that fills the original 
order. And that way lies general recovery, because 
three men in the consumer goods trades go back to 
work for every man who gets a job _ building 
machinery. 


S rarT with forty hours for machinery builders. 
Adjust them later if experience proves it desirable to 
do so. Stimulate orders by loosening credit and gov- 
ernment buyjng. And do it quickly to prevent lay- 
offs and another hard winter. 








The Consumer’s Stake 


In the NRA hearings so far held, labor has been 
vociferously aggressive, the employers doggedly de- 
fensive, the consumer practically silent. The principal 
reasons for this state of affairs are that labor is closely 
organized, industry generally disorganized, the con- 
sumer unorganized. And, as usual, the organized mi- 
nority is getting the lion’s share. 

The interests of labor and capital under NRA direc- 
tion have been fully discussed in these pages, but we 
have had as little to say of the consumer as he has 
had to say for himself. What is his major interest in 
the Washington proceedings? 

For the sake of argument suppose we forget that 
the consumer has to have a job that provides income 
before he cuts much figure as a consumer, and that 
while NRA has helped the consumer goods industries, 
it has done nothing as yet for that vast army of 
unemployed consumers in the machinery and capital 
goods industries. Disregarding his other interests, the 
consumer is primarily interested in getting as much 
satisfaction from his money as he possibly can. In 
other words, he wants to get things as cheaply as 
possible so that he may get more things with the 
means at his disposal. 

It is very much to his interest, therefore, that indus- 
try be allowed or encouraged or persuaded—look at 
it how you will—to replace obsolete production equip- 
ment with modern units so that higher labor and 
material costs may be counterbalanced, to some extent 
at least, by more efficient machinery. There is no 
other way for the consumer to get more for his money 
and he should make it clear, through his ostensible 
representatives in Washington that he does not pro- 
pose to pay for high-cost goods made on out-of-date 
machines. 

The consumer’s representatives have been strangely 
If they have been silent because they could 
think of nothing to say, it is high time they spoke up 
and voiced their vigorous opposition to agreements or 
decisions that limit or prevent plant modernization. 


silent. 
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Washington—President begins application of pressure 
to bankers to force more liberal attitude . . . R.F.C. 
announces availability of one billion dollars to banks 
at 3 per cent, to be reloaned to clients to finance NRA 
trade . . . Coal code signed and its place at the top 
of the list is taken by the retail code . . . Talk of infla- 
tion grows as advance guard of inflationist Congress- 
men starts move toward Washington . . . Sec. Wallace 
opposes inflation in addresses to agricultural groups 
. . . Idea that NRA is blocked unless.capital goods 
industries are helped gains favor in Washington .. . 
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Roosevelt rules out all attempts to modify, clarify or 
amend labor clause in NIRA . . . Repeal ratified by 
31 states. 


Finance—New York stock exchange plans move to 
New Jersey in protest against discriminatory city taxes 
. . . Mining and other exchanges plan to follow . . . 
President Roosevelt will shortly start drive to reopen 
closed banks . . . Excess reserves of banks reach new 
peak .. . Amtorg officials seek $50,000,000 loan at low 
interest to finance purchases here . . . Dollar drops 
to new lows . . . J. M. Keynes urges capital outlays 
to hasten recovery, bases advice on Britain’s experi- 
ence of past two years . . . Default of war debt obli- 
gations presaged as deadline for announcement of pleas 
for postponement passes without action. 


Foreign—Cuban disturbances continue as U. S. keeps 
hands off . . . Business at a standstill . . . Soviets 
convict 11 officials of sending incomplete reaper com- 
bines to agricultural provinces, and then let them off 
with moderate sentences . . . Word of good grain 
crop cheers starving people, but difficulties of harvest- 
ing are still to be overcome . . . Chancellor Dollfuss 
becomes dictator as he re-forms cabinet to fight Nazi 
threats . . . International jurists exonerate Commu- 
nists in Reichstag fire inquiry . . . Extension of Ger- 
man boycott urged by New York Jews. 


Industry—Coal strikes subside as soft coal code is 
signed by Roosevelt . . . Strikes in many other indus- 
tries multiply and tax ability of Wagner board to ad- 
just them . . . R. P. Lamont resigns as head of Iron & 
Steel Institute . . . Succeeded by W. S. Tower . . 
Austin Company reports that of $450,000 spent on 
recent construction job direct and indirect labor got 
$400,000, conversion of raw materials accounted for 
$250,000, transportation—$17,000, plant erection— 
$84,000 . . . 750,000 went back to work in August . 
Brewery workers in New York and New Jersey to be 
fingerprinted to drive out racketeers . . . Railroads re- 
duce big executive salaries . . . Steel industry effects 
a second wage increase . . . Harriman says closed shop 
is prohibited by NRA . . . Traffic survey in Cleve- 
land indicates lifting of depression as 30,000 more cars 
are counted on the road . . . New York stages monster 
parade for NRA . . . Movement of cotton into do- 
mestic consumption and export in August established 
new record for that month . . . Chain store sales gain 
over 5 per cent in August . . . Eastern railroads meet 
to discuss passenger fare reduction. 


Indicators—Electrical output in latest week 12.7 per 
cent ahead of 1932 . . . Recession of steel activity 
apparently halted at May level . . . Prices for fourth 
quarter increased . . . Carloadings recover somewhat 
from recent low . . . Business Week’s index drops to 
61.4, other indexes do likewise. 
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NRA May Aid R.R. 


Washington—Seeping through the in- 
numerable corners of the Recovery Ad- 
ministration is the importance of doing 
something about the capital goods in- 
dustries, the “flat tire” of the recovery 
program. NRA economists, looking for 
places where something can be done, 
have turned up a project for reviving 
the building of railway equipment, loco- 
motives and cars, one of the sickest of 
the capital goods group. 

The proposal as to the railways con- 
templates the entry of the government 
into the picture as the responsible buyer 
for locomotives and other rolling stock 
through the year 1934. This equipment 
is to be sold to the railways which 
will be wanting it badly with the ex- 
pected upturn of early 1935, or leased 
or sold on long-term payments to the 
weaker roads which need modern equip- 
ment to cut down their operating costs 
so as to help them float through to bet- 
ter days. 

Stephen M. DuBrul, economist of the 
sales division of General Motors, and 
Dr. A. J. Hettinger, jr., president of the 
Investment Research Corporation of 
Detroit, who are temporarily loaned to 
Dr. Alexander Sachs’s high-powered 
economic group in NRA, have been con- 
centrating on the capital goods problem. 
The present plan as to railways is theirs. 
It frankly remains to be put over, but 
they base their presentation as to its 
soundness on certain definite factors. 

One is that the railways need equip- 
ment—the average age of locomotives, 
as carried on railway books, is 30 years; 
switch engines now in operation could 
be replaced by modern diesel-electrics 
and save their cost in 8 to 10 years. 
But the railways have no money, or if 
they have it, are still stinging from the 
memory of their efforts to buy the 
country out of the depression two years 
ago. They will not borrow government 
money for any purpose except to keep 
themselves out of bankruptcy. Rea- 
sons—they fear government ownership, 
or if not, government control of their ac- 
tivities (and their salaries) if they get 
into debt to Uncle Sam. The only 
way to get them to borrow to buy 
equipment would be 2 per cent money, 
which is political dynamite; if govern- 
ment money went to railways it would 
have to go to farmers and everybody 
else at that rate, and besides the Demo- 
crats would be accused of “selling out 
to Morgan.” 


Therefore, DuBrul 


reason Messrs. 
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Equipment Buying 


and Hettinger, the initiative must come 
from government. But their plan does 
not contemplate actually spending gov- 
ernment money. They hold that the 
job could be done by ordering the 
needed equipment to the tune of many 
millions, made to standard specifica- 
tions, on the credit of the government, 
take delivery, sell to the railways when 
they get panicky for new equipment, 
when the business thermometer gets to 
soaring and when they can buy from 
the government at 1933 prices instead 
of 25 per cent higher in late 1934 or 
1935 when deliveries would be being 
made. Or else, as noted, put on a cast 
iron tag (Property of USA) and lease 
it to the railways that need it, or sell 
it on long terms. 

The claim made for the plan is that 
the government could be protected by a 
pledge of the railways to buy this 
equipment, or lease it, before they buy 
any other, thus not signing on the 
dotted line, but playing the game with 
Uncle Sam. More than that, this equip- 
ment, which would pay for itself in re- 
duced operating cost in astonishing fig- 
ures, could be put where it would actu- 
ally save railways now in trouble, make 
possible the advances in methods and 
machines that admittedly must come 
quickly to save the railway situation. 


The legal problems are being worked 
out. The recent developments of the 
loaning and financing plans of the RFC 
(more particularly the recently an- 
nounced mortgage plan of President 
Roosevelt) offer immediate facilities for 
handling this phase. The emergency 
banking act, the public works program 
and RFC itself can, it is believed, be 
turned to this job if it is approved. 
Congress can of course be called on, 
but it is hoped the project may get 
under way long before Congress con- 
venes. 

“Economically and socially sound”— 
a rare trait in recovery plans—is claimed 
for the project. If it goes through, it 
would put a large number of highly 
paid men to work, both in the locomo- 
tive and rolling stock shops and in the 
myriad factories which make the parts 
that are assembled into railway rolling 
stock. Back of these, machine tool 
builders, steel and other material manu- 
facturers would all be working long be- 
fore the product gets into the market. 


Manufactures Census 


Delayed 


Washington—What seems to be arbi- 
trary action emanating from the Bureau 
of the Budget in withholding printing 
funds is delaying the issuance of essen- 
tial data from the 1931 Census of Man- 
ufactures. There has been a complete 
stoppage of the flow of these reports 
since June 1, 





INDUSTRIAL REVIEW . 





The drop in orders for machine 
tools and heavy equipment which 
distinguished September was a big 
disappointment to the trade. One 
bright spot in the general gloom 
is the rush of business in the textile 
and knitting machine plants, some 
of which are booked solid well into 
next-year. Failure of the N.R.A. 
to aid the capital goods industries 
is blamed by some observers, while 
others lay it to what many consider 
a one-sided attitude favoring union 
labor. Strikes are certainly holding 
up some orders and labor unrest 
is affecting others. 

Boston reports a strong disin- 
clination on the part of buyers to 
talk about orders until the labor 
clause is better understood. In 
New York inquiries continue good 
but the same indecision is holding 
back orders. Strikes and strike 
threats are stopping any progress 
in Philadelphia. 

Even supply business in Pitts- 
burgh dropped off during the past 
month. Dealers find it hard to see 
why prospective buyers are not 


taking advantage of present prices. 
Labor unrest is prevalent. Cleve- 
land experienced a minor boom 
during July and August and is 
therefore considerably depressed 
by the September recession. Opin- 
ions differ on labor conditions in 
Cincinnati. Organizers are active 
but apparently have not as yet 
made very much headway. In- 
quiries are uneven and orders 
scarce. 

Supply sales are being main- 
tained in Detroit and a few stand- 
ard machine tools are moving. On 
the whole the future looks prom- 
ising. Individual springing of 
automobile wheels will lead to 
some equipment buying. Uncer- 
tainty rules in Chicago and orders 
are lagging. St. Louis is worried 
over the labor situation and busi- 
ness is practically at a standstill. 
Inquiries are almost negligible. 
Milwaukee labor organizers report 
enrollment of 8,000 since NIRA 
was passed. Cancellations of equip- 
ment orders have negatived any 
favorable developments. 
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Implement Hearings Concluded 


On September 20, hearings were held 
on a code of fair competition for the 
$500,000,000 farm equipment industry 
normally employing 45,000 workers re- 
ceiving $68,000,000 annually in wages. 
Assistant deputy administrator George 
Brady presided. 

Charles Wiman, president of the Na- 
tional Association of Farm Equipment 
Manufacturers, in presenting the code 
pointed to the wide fluctuations in de- 
mand for the products of this industry. 
He said the industry while ranking 
seventh in regard to wages paid suffered 
a loss of $32,300,000 in 1932 and that 
over a period of 21 years ending in 
1929 earnings on the capital invested 
averaged about seven per cent annually. 
“Pound for pound” said Mr. Wiman, 
“prices for farm equipment are lower 
than any other manufactured imple- 
ment.” He also asked that prison-made 
goods be barred from the farm equip- 
ment market. 

Frederick Lauterwasser representing 
the Pennsylvania American Federation 
of Labor, asked that the “open shop” 
and “merit” clauses be stricken from the 
code and that a 35-hour week be estab- 
lished for all workers except mainte- 
nance and clerical help. He also stated 
that the provision relating to skilled 
workers was too indefinite and asked 
for a minimum rate of $31.50 a week for 
machinists and press operators, $28 a 
week for semi-skilled workers and a 
minimum weekly wage of $21 for all 
others. 

Objecting that the wage provisions of 
the code were too high, Chester H. Gray, 
of the American Farm Bureau Federa- 
tion, asked that a reduction of 10 cents 
an hour be made in all three zones. 
Otherwise he stated that the disparity 
between the price of the products which 
the farmer buys and the price at which 
he sells would be too great. 


Gear Makers File Code 


Following the popular trend since the 
approval of the automobile code with 
its “merit” clause, the American Gear 
Manufacturers Association has included 
a similar paragraph following the re- 
quired Section 7 (a) on collective bar- 
gaining. If recent rulings are any crite- 
rion, the NRA no longer looks with 
favor on any qualification to this section. 

Provision is made for a minimum wage 
of 40 cents and a maximum working 
week of 40 hours with the customary 
exceptions for apprentices and clerical 
force. Uniform accounting and sub- 
mission of statistical information by com- 


628d 


panies in this industry is also required. 
Selling below cost, false invoicing, dis- 
paragment of a competitor, pirating of 
trademarks and labels, and commercial 
bribery are banned. 


Oil Burner and Gasoline 
Pump Codes Approved 


Oil burner and gasoline pump manu- 
facturers are the two most recent groups 
to receive official O.K. on their codes. 
It is estimated that this action will in- 
crease the number employed in the oil 
burner industry by 8,000 persons and 
the annual payroll by $800,000. The 
code provides for a minimum wage of 
45 cents an hour or $15 weekly with a 
maximum work week of 40 hours on 
manufacturing and 32 hours on installa- 
tion. 

Payrolls in the gasoline pump indus- 
try will be raised approximately 20 per 
cent according to an estimate by Ad- 
ministrator Johnson in fixing the mini- 
mum wage at 40 cents an hour. Al- 
though the work week of 40 hours will 
not absorb much of the reemployed in 
this industry, it was felt that a shorter 
week would work unfairly for the manu- 
facturer and also infringe on the avail- 
able labor supply in certain localities. 


S.A.E. Dinner and Meeting 
Dates Set 


According to an announcement made 
by John A. C. Warner, general manager 
of the organization, the annual dinner 
of the American Society of Automotive 
Engineers will be held in New York, on 
January 8, during the Automobile Show. 
January 22 to 25 has been selected for 
the S.A.E. 1934 annual meeting to be 
held in Detroit. 


Machine Tool Code 
Date Set 


Announcement of the public hearing 
on the code for the machine tool in- 
dustry was made on September 22. The 
date fixed is October 2 and the place, 
the Willard Room, Willard Hotel. 
Malcolm Muir is the deputy adminis- 
trator selected to supervise the hearings. 

The code is sponsored by National 
Machine Tool Builders Association 
which claims to represent 85 per cent 
of the industry. The text, recently pub- 
lished on these pages (AM—Vol. 77, 
page 564c), merely gives the proposal 
of the association; none of its provisions 
are in effect until official approval sub- 
sequent to the hearings. Other code 
hearings in the metal-working field to 
be held soon are given in the accom- 
panying table. 








Deputy 





Date Place Administrator Association 
Sept. 27 Carlton Hotel H. O. King Managing Committee of the Small 


Sept. 27 Wardman Park Hotel 


Sept.28 Old H. O. Building 


Sept. 28 Willard Hotel 


Sept. 29 Willard Hotel 


Sept. 29 Willard Hotel 


Malcolm Muir 
Malcolm Muir 
P. C. Kemp 

Malcolm Muir 


R. B. Paddock 


Arms and Ammunition Industry 
National Supply and Machine Dis- 
tributors Southern Supply and 
Machine Distributors 


Steel Heating Boiler Institute 


Manufacturers in the Aluminum 
Industry 


Shovel, Dragline and Crane Insti- 
tute 


National Watch Case Manufac- 
turers 


Oct. 2 Washington Hotel R. B. Paddock Silverware Manufacturer’s’ In- 
stitute 

Oct. 2 New H. O. Building H. O. King Malleable Founder’s Society 

Oct. 3 Raleigh Hotel R. W. Lea Automotive Parts and Equipment 
Manufacturers, Inc. 

Oct. 5 Commerce Auditorium H.O. King Fabricated Metal Products Federa- 
tion 

Oct. 11 Carlton Hotel Malcolm Muir Packaging Machinery Manufac 
turers 

Oct. 12 ~~ Raleigh Hotel Malcolm Muir Paper Machine Builders 
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Extensive Program Planned 


Five national technical groups are co- 
operating with the American Society for 
Steel-Treating in the National Metal 
Congress to be held at Detroit, October 
2-6. Each will sponsor separate pro- 
grams that will include over 60 techni- 
cal papers in all. 

Ten sessions will be held during the 
week by the A.S.S.T. at which 30 papers 
will be presented. The Institute of 
Metals and the Iron and Steel divisions 
of the American Institute of Mining 
and Metallurgical Engineers will hold 
four sessions, at which fourteen papers 
will be read, and a joint dinner of the 
two divisions. 

The American Welding Society has 
sheduled 20 papers in seven sessions and 
will hold a banquet on October 5. Iy 
a three-day program the Wire Associa- 
tion will include a business meeting, 
technical sessions and informal gather- 
ings. The program of the Machine 
Shop Practice division of the A.S.M.E. 
has already been published (AM—Vol. 
77, page 564g). Headquarters of the 
ASS.T., A.I.M.E. and the A.S.M.E. will 
be at the Hotel Statler. The A.W. 
and the Wire Association are meeting at 
the Book Cadillac Hotel. 

H. J. French, International Nickel 
Co., will deliver the Campbell Memo- 
rial lecture on Wednesday morning, Oc- 
tober 4. His subject will be “Fatigue 
and Hardening of Steels.” 

Fifty per cent more space in the De- 
troit Convention Hall than used in 1932 
will be occupied by exhibitors in the 
largest show since 1929. Arrangements 
have been made with 20 Detroit plants 
to permit inspection by visitors to the 
Congress. Among these plants are: 
Barnes-Gibson-Raymond, Inc.; Bohn 
Aluminum & Brass Co.; Bower Roller 
Bearing Co.; Chevrolet Motor Co.; Cli- 
max Molybdenum Co.; Detroit Edison 
Co.; Detroit Seamless Steel Tubes Co.; 
Detroit Steel Corporation; Dodge Bros.; 
Ford Motor Car Co.; Gemmer Manu- 
facturing Co.; General Motors Research 
Laboratories; Great Lakes Steel Corpo- 
ration; Hupp Motor Car Co.; Kelvi- 
nator Corp.; Michigan Steel Corpora- 
tion; Michigan Steel Castings Co.; Pack- 
ard Motor Car Co.; the Timken Detroit 
Axle Co.; and General Motors Proving 
Ground. 
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for Metal Congress 


A.S.S.T. Program 


Monpay, Octoser 2 
A. M. TECHNICAL SESSION 


“Thermal Conductivity of Iroms and 
Steels and some Other Metals in the Tem- 
perature Range of 0 to 690 Deg. C.,” S. M 
Shelton and W. H. Swanger, U. S. Bureau 
of Standards. 


“The Composition and Critical Tempera- 
ture of Pearlite Containing One Per Cent 
Silicon,” A. E. Schowalter, W. W. De- 
Lamatter and H. A. Schwartz, National 
Malleable and Steel Castings Co. 


“Alloys of Iron and Manganese,” 4 
Parts, Francis M. Walters, Jr., Cyril Wells 
and M. Gensamer, Carnegie Institute of 
Technology, and John Eckel, Gulf Refin- 
ing Co. 


P. M. TECHNICAL SESSION 


“The Linear Thermal Expansion and 
Alpha-Gamma Transportation Temperature 
(As Point) of Pure Iron,” J. B. Austin and 
R. H. H. Pierce, Jr., U. S. Steel Corporation. 


“A Study of the Effect of Water Vapor 
on the Surface Decarburization of Steel by 
Hydrogen With Certain Developments in 
Gas Purification,” C. R. Austin, Westing- 
house Electric and Mfg. Co. 


“The Action of Oxygen and Hydrogen 
Sulphide Upon Iron-Chromium Alloys at 
High Temperatures,” R. L. Rickett and 
W. P. Wood, University of Michigan. 

Tuespay, Ocroser $3 
A. M. TECHNICAL SESSION 

“Some Problems of Quenching Steel 
Cylinders,” Howard Scott, Westinghouse 
Electric and Mfg. Co. 

“Martensitic Grains in Air Cooled Low 
Carbon Steel and Their Effect on Machin- 
ability,” O. W. McMullan, Timken-Detroit 
Axle Co. 

“The Life of Turning Tools as Influenced 
by Shape,” O. W. Boston and W. W. Gil- 
bert, University of Michigan. 


P. M. TECHNICAL SESSION 
“Investigation of the Treatment of Steel 


for Permanent Magnets,” Part II, R. L. 
Dowdell, University of Minnesota. 


“Bright Annealing of Steel in Mixed 
Gas Atmospheres,” A. L. Marshall, General 
Electric Company. 


“The Heat-Treatment of Cast Iron,” Carl 
H. Morken, Detroit Electric Furnace Co. 


“The Structure and Constitution of an 
Alloy Steel,” O. W. Ellis, Ontario Research 
Foundation. 


WepNEsDAY, OcToBER 4 


1933 Campbell Memorial Lecture, H. J. 
French, International Nickel Co., entitled, 
“Fatigue and Hardening of Steels.” 


P. M. TECHNICAL SESSION 


“On the Design and Construction of a 
Precision High Power Metallographic Ap- 
paratus,” * EF. Lucas, Bell Telephone 
Laboratories. 

“Sensitivity of the Gamma Ray Method 
of Radiography,” J. T. Norton and Alfred 
Ziegler, Massachusetts Institute of Tech- 
nology. 

“The Mechanism of Crystal Growth,” 
Wheeler P. Davey, Pennsylvania State 
College. 





Tuurspay, Ocroser 5 
A. M. TECHNICAL SESSION 


“Comparison of Single-Step Long-Time 
Creep Results with Hatfield's Time-Yield 
Stress,” A. E. White and C. L. Clark, Uni- 
versity of Michigan. 

“The Torsion Impact Properties of 
Hardened Carbon Tool Steel,” G. V. Luers- 
sen and O. V. Greene, Carpenter Steel Co. 

“Low Temperature Impact Strength of 
Some Normalized Low Alloy Steels,” J. J. 
Egan, Walter Crafts and A. B. Kinzel, 
Union Carbide and Carbon Research 
Laboratories. 

P. M. TECHNICAL SESSION 

“Effect of Cold Working on the Physical 
Properties of Cold-Headed Bolts,” Carl L. 
Harvey, Lamson and Sessions Co. 

“Basic Open-Hearth Carbon Steel for 
Cold Heading—Ingot to Wire,” A. B. 
Arganbright, Wheeling Steel Corporation. 

“A Study of Banding in Chromium 


Molybdenum Steel,” E. R. Johnson and Mr. 
Buechling, Republic Steel Corporation 


Fripay, Ocroser, 6 
A. M. TECHNICAL SESSION 
“Present Status of Age-Hardening” Rich- 
ards H. Harrington, General Electric Co. 
“Notes on the Aging of Metals and 
Alloys,” Albert Sauveur, Harvard University 


“On Grain Size and Grain Growth,” M.A 
Grossmann, Illinois Steel Co 


P. M. TECHNICAL SESSION 


“Application of Thermodynamics to the 
Deoxidation of Liquid Steel,” John Chip- 
man, University of Michigan 


“On the Manufacture of Rimming Steel,” 
William R. Fleming, Andrews Steel Co. 

“Solidification of Steel in Ingot Molds,” 
L. H. Nelson, Republic Steel Corporation. 

“Some Factors Affecting the Physical 
Properties and Corrosion Resistance of 18-8 
Chromium-Nickel Steel Wire,” W. H. Wills 
and J. K. Findley, Ludlum Steel Co. 


A.W.S. Program 
Monpay, OcToser 2 
P. M. TECHNICAL SESSION 


Presiding officer, F. P. McKibben, presi- 
dent. 


“Gas Cutting of Structural Steel.” Author 
to be announced later. 


“Building Up Pistons with Bronze,” T. W. 
Greene, Development Section, Linde Air 
Products Co. 

“Use of Shielded Carbon Arc in Class I 
Welding,” E. W. P. Smith, Consulting Engi- 
neer, Lincoln Electric Co. 

“Impact Values of Weld Metal,” J. C. 
Hodge, Babcock & Wilcox Co. 

Tuespay, Ocroser 3 
A. M. TECHNICAL SESSION 

Presiding officer, J. J. Growe, senior vice- 
president. 

“Manufacture of Small Everdur Tanks by 
Welding,” Ira T. Hook, American Brass Co 

“Welding of Non-Ferrous Piping,” D. E. 
Roberts, Sales Engineer, Linde Air Prod- 
ucts Co. 

“Physical Properties of Welded Cast 
Steel,” Chas. H. Jennings, Westinghouse 
Electric & Mfg. Co. 

“Welding of Non-Ferrous Metals and 
Alloy Steel,” representative, Thomson-Gibb 
Co. 

“Welding of Inconel,” J. G. Schoener and 
F. G. Flocke, International Nickel Co 

P. M. TECHNICAL SESSION 

Presiding officer, C. A. Adams, director, 
American Bureau of Welding. 

“Tensile Tests of Welded and Riveted 
Structural Members,” R. P. Davis and G. P. 
Boomsliter, West Virginia University. 

“Electric Arc Welding Under Water,” N. 
S. Hibshman and W. R. Harvey and C, D. 
Hensen, Lehigh University. 
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“Effects of Motor Reactions in Electric 
Welding,” W. R. Woolrich, J. Tarboux, Uni- 
versity of Tennessee, C. T. Raymo and 
B. Parker. 


“Fatigue of Metals,’ G. E. Thornton, 
State College of Washington. 


“Internal Stresses _in Welds,” 
Schwarze, New York University. 

“Magnetic Characteristics of Deposited 
Metal,” Wendell F. Hess, Rensselaer Poly- 
technic Institute. 

“Stress Distribution on Welded Connec- 
tions,” S. C. Hollister, Professor of Struc- 
tural Engineering, Purdue University. 


Cc. T. 


Wepnespay, OcToBEer 4 
A. M. SESSION 
Presiding officer, R. E. Powell, Western 
Electric Co. 
“Automatic Controls for Electric Weld- 


ing,” H. W. Roth, president, Controlweld, 
Ine. 


“Controlled Welding,” O. C. Frederick, 
General Electric Co. 


“Precision Spot Welding With Tube Con- 
trolled Contactors,” C. Standbury, Engi- 
neering Dept., Cutler-Hammer, Inc. 


“Timing of Spot Welders With Reference 
to Current Flow,” D. C. Wright, Chief Engi- 


neer, Electric Controller and Mfg. Co. 


Tuurspay, OctosBer 5 


A. M. TECHNICAL SESSION 
“Shipbuilding Welding,” G. H. Moore, 
= Newport News Shipbuilding and Dry 
Doc k Co. 


“Welding of Structural Nickel Steel,” 
W. L. Warner, Watertown Arsenal. 


“Welding of Galvanized Steel,” Leon C. 
Bibber, Bureau of Construction & Repair, 
Navy Dept. 

“An Aircraft Manufacturer’s Experience 
With Welding Quality Control,” T. H. Spel- 
ler, Welding Engineer and P. N. Jansen, 
Factory Manager, Curtiss Aeroplane & Mo- 
tor Co., Ine, 


P. M. TECHNICAL SESSION 

Presiding officer, M. P. Bailey, chair- 
man, Detroit section. 

“Shop Set-up for  Pre-Fabrication of 
Welded Machinery,” R. R. Kondal, Wickes 
Boiler Co. 

“Modern Rail Welding Without Interrupt- 
ing Traffic,” J. H. Deppeler, Metal & 
Thermit ¢ ‘orporation. 


“Pressure Regulators and Regulation 
Problems,” Geo. M. Deming, Air Reduction 
Sales Co, 

“The Oxy-Acetylene Process in the Auto- 
motive Industries,” G. Purcell, G. B. 
Purcell Welding Shop. 

“Welding as an Aid to Modernization of 
Breweries,” D. S. Lloyd, Dominion Oxygen 
Co, of Canada. 

“Welding in the Automotive Industry.” 
Cc. A. Bowlus, Development Engineer, Weld- 
ing Sales & Engineering Co. 


“Automobile Welding.” 
announced later. 


Author to be 


“Limitations of X-Ray Inspection,” Col. 
A. 8S. Douglass, Construction Engineer, The 
Detroit Edison Co. 

Included in the A.I.M.M_E. papers is 
one by M. H. Sommer on “Relation Be- 
tween the Plastic Deformation in Deep 
Drawing and the Tensile Properties of 
Various Metals,” to be presented at 2 
p.m., October 4. On the morning of 
October 5, the Institute will hold a 
round table discussion on “Non-Ferrous 
Metals in the Automotive Industry.” 

During this discussion, Dr. Zay Jef- 
fries will discuss his recent work with 
tungsten-carbide tools. Robert G. Wal- 
tenberg will present the subject of alloys 
used in the automotive industry having 
special expansion characteristics, on 


which he is a recognized authority. 
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Kelly Heads New 
Machine Group 


In order to submit a code of fair com- 
petition to the National Recovery Ad- 
ministration and handle ether current 
economic problems for thousands of 
small factories throughout the country 
the American Machine & Parts Associa- 
tion has been organized. William J. 
Kelly, president of Arthur J. O'Leary & 
Son Co., has been chosen to head the 
new group and indicates that it will ally 
itself with the Machinery & Allied 
Products Institute. A code is already in 
the process of preparation. Headquar- 
ters of the new body have been estab- 
lished at 221 N. La Salle St., Chicago, Il. 


Patent Applications Rise 


In August 4,756 applications were re- 
ceived at the Patent Office, as com- 
pared with 4,237 applications in August, 
19382. The increase is accounted for 
almost entirely in applications from 
large companies. In fact, the applica- 
tions from individual inventors continue 
to fall off as the resources of that class 
of applicant becomes more and more im- 
paired. 

It is known that many of the large 
companies have allowed their patents to 
accumulate during the depression. Ap- 
parently the prospect for better business 
is causing them to get some of this 
accumulation into the mill at the Patent 


Office. 


Machine Tool Orders 
Are Up Slightly 


Despite a seasonal slackening the 
National Machine Tool Builders index 
of gross orders for August at 57.2 scored 
its fifth consecutive increase. The cor- 
responding July figure was 53.9. An 
additional point of encouragement is the 
distribution of orders which was better 
for August than for any month previous. 
Twelve concerns reported business above 





the base years 1922-3-4 while the num- 
ber whose business is less than 20 per 
cent is steadily smaller. 

Indexes of all size groups, A, B and C 
are higher, and shipments at 39.4 com- 
pare to 35.6 in July. Unfilled orders 
showed a marked improvement with an 
index of 74.1 as against 58.5 for the pre- 
vious month. ° 


Foundry Equipment 
Orders Increase 


Reports by seventeen members to the 
Foundry Equipment Manufacturers’ As- 
sociation show the index of gross orders 
for August to be 56.3 as compared to 
48.6 in July and 18.6 in August, 1932. 
Shipments for the month rose to 49.7 
which compares with the July figure of 
38.3 and last August’s 29.8. Unfilled 
orders remain practically stationary at 
35.3 as against July’s 35.8. 


Steel Casting Specifications 
Approved by A.S.T.M. 


Carbon steel casting specifications for 
industrial, railroad and marine uses 
were recently approved for publication 
as tentative by the American Society for 
Testing Materials. Certain confusion 
had arisen because previous specifica- 
tions for carbon steel castings had 
varying requirements for the same 
grades of steel. 

In the revised standard, provision is 

made for two classes and five grades of 
casting. Class A consists of one grade 
designated as special No. 1 for which no 
physical requirements are _ specified. 
Class B consists of four grades, Regular, 
Special No. 2, Special No. 3 and Spe- 
cial No. 4, for all of which physical re- 
quirements are specified. 
_ The steel is to be made by one of the 
following processes: open hearth, elec- 
tric furnace, converter or crucible. De- 
tail requirements for heat-treatment are 
included. 

Committee E-10 on standards which 


August Orders for Machine Tools 


Index A Index B- Index C Total 
Number of reports 25 28 19 72 
Class bases. $2,612,978 686,977 $115,855 $8,416,810 
Gross orders for the month. 59.1 50.1 60.9 57.4 
Cancellations . . 0.2 0.1 0 2 
Net Orders .. 58.9 50.0 60.9 57.2 
Shipments 40.7 30.7 63 .0 39.4 
Unfilled orders 75.5 74.1 42.4 74.1 
Three months’ average of gross orders. 52.1 41.7 57.7 50.4 


Base — Average shipments for the years 1922-24. 


Index A — Base more than $50,000. 
Index B — Base $10,000 to $50,000. 
Index C — Base less than $10,000. 
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acted for the society in approving the 
carbon steel castings specifications also 
approved for publication as tentative 
methods of impact testing of metallic 


materials. These methods establish a 
standardized procedure for notched bar 
impact tests used for the comparison of 
the brittleness of metals. 


Navy To Buy Shop 
Equipment 

According to an announcement by 
Public Works Administrator Harold L. 
Ickes, an allotment of $2,100,000 has 
been made to the Navy Department 
for the immediate purchase of tools, 
shop equipment, and heavy machinery. 
As a result of this allotment, purchases 
will be made to give over 2,000 men 
employment in factories throughout the 
country for a period ranging up to one 
year. Because of the need of work in 
heavy machinery and tool factories, the 
Administration used this means to give 
immediate effect to its purpose in mov- 
ing men from relief rolls to payrolls and 
thereby increase purchasing power. 
Officers of the Navy have established 
that many of the tools now in use are 
obsolete, and that much of the shop 
equipment has passed the stage where 
it is useful or economical. 


Following is the tentative allotment of the 


funds: 
lo Navy Yard, Portsmouth, N. H.. $ 85,000 
“i 7 Boston, Mass. 69,000 
i RE 185,000 
Philadelphia ...... 140,000 
i Se 210,000 
Charleston, S. C. .. 76,000 
Mare Island, Calif.. 246,000 
Puget Sound, Wash.. 271,000 
Pearl Harbor, T. H.. 75,000 


To Naval Air Station and Phila- 
delphia Naval Aircraft Factory 200,000 
To Navy Yards, for freight han- 
dling equipment 
For tools for repair ships and ten- 
Ge -éntdaobasmonweaWewsaneea 
For tools for battleships, cruisers 
and destroyers 


50,000 


220,000 
pivwabuvalses 279,000 

Requisitions for machine tools amount- 
ing to $461,114 have been prepared and 
the following have been advertised for 
bids to date: One motor-driven auto- 
matic screw machine and equipment; 
opening October 6; estimated cost 
$4,500. 74 welding sets; opening Octo- 
ber 13; estimated cost $49,450. 

For materials on account of naval ves- 
sels to be constructed, contracts to the 
amount of over $2,000,000 have already 
heen awarded including $479,840 for op- 
tical material for the Naval Gun Fac- 
tory, Washington, D. C. 

Advertisements for bids for material 
for vessels include among other items: 
8 motor-driven horizontal boring, drill- 
ing and milling machines and parts; 


opening October 17; estimated cost 
$89,200. 
Other orders are being currently 


placed by private contractors engaged 
in building naval vessels. 
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Plan Devised to 
Reemploy Engineers 


In announcing a plan for the reab- 
sorption by industry of unemployed en- 
gineers, W. A. Shoudy, general chairman 
of the Professional Engineers Committee 
on Unemployment, emphasized the need 
of convincing the prospective employers 
of the fact that the engineer’s service 
will more than offset his The 
proposed plan is as follows: 

1. The selection of one engineer from 
each industry to organize a committee 
within the industry. 

2. The committee to discover oppor- 
tunities for engineering usefulness. 

3. List these opportunities and specify 
the qualifications of engineers suitable 
for the positions. 

4. Send list to the P.E.C.U. 

5. Prepare written arguments to em- 
ployers showing the advantages of en- 
gineers for these positions. 


cost. 


Flaherty Heads Bushing 
Institute 


For the purpose of effecting a perma- 
nent organization and the adoption of 
a code in conformance with NIRA, the 
Cast Bronze Bushing Institute elected 
P. J. Flaherty, president of Johnson 
Bronze Co., New Castle, Pa., president 
and chairman of the executive commit- 
Serving with Mr. Flaherty on the 
executive committee are: F. I. Boles, 
general manager, Kendrick Manufactur- 
ing Co., Detroit, Mich., vice-chairman; 
K. D. McDonald, president, Buckeye 
Brass Manufacturing Co., Cleveland, 
Ohio, treasurer. Officers and the execu- 
tive committee will serve for one year. 
The Cast Bronze Bushing Institute cov- 
ers upwards of two hundred manufac- 
turers engaged in the manufacture and 
sale of bronze products. 


tee. 





New Name and By-Laws for 
Gray Iron Group 


Conditions which developed in the 
preparation of a code for the gray iron 
foundry industry have made it advisable 
to effect a complete change in the by- 
laws of the Gray Iron Institute. The 
name of the organization has been 
changed to the Gray Iron Founders’ 
Society, Inc., according to A. E. Hage- 
boeck, Frank Foundries Corporation, the 
society’s president. 


Canadian Implement 
Imports Rise in July 


An increase of 49 per cent was made 
in Canadian imports of agricultural im- 
plements in July, as compared with the 
corresponding month in 1932, according 
to the Department of Commerce. Ex- 
ports rose 19 per cent over the same pe- 
riod. Compared with June, July im- 
ports were up 24 per cent and exports 
showed a decline of 13 per cent. 

Foreign purchases in July had a total 
value of $262,407 compared with $176,- 
742 in July, 1982, and $203,089 in June. 
Exports amounted to $170,199 as 
against $142,507 in July last year, and 
$192,554 in June this year. The largest 
item of Canadian import was tractors 
amounting to $68,482, followed by 
cream separators valued at $59,848. 
Harvesters and binders constituted the 
chief export item, amounting in July to 
$41,646. 


John S. Barnes Dies 


John S. Barnes, president of the W. F. 
& John Barnes Co., Rockford, IIl., died 
suddenly at his home in that city on 
Sept. 19 at the age of 52. Mr. Barnes 
was born in Rockford on April 30, 1881, 
the son of John Barnes, a founder of 
the company. He was graduated from 
Princeton University with the class of 
1905 as a civil engineer, and went imme- 
diately into his father’s shop where he 
devoted his efforts to 
and design problems. 
Aubrey T. Barnes, started with the 
company at about the same time but 
turned his attention to finance and sales. 

John Barnes early became interested 
in Rockford college, served for many 
years as a trustee, and was chairman of 
the board of trustees at the time of his 
death. He will be missed by his busi- 
ness associates in whose regard he stood 
high, but his passing will be felt most 
keenly by the men in his shop who 
knew and loved him for his squareness 
and sympathy in time of trouble. 


manufacturing 
His _ brother, 
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The National Automatic Tool Co., 
Richmond, Ind., has made two appoint- 
ments as follows: Water F. Canm., 
formerly with the Krueger-Wayne Divi- 
sion, Ex-Cell-O Aircraft & Tool Corp., 
will be a sales representative in the De- 
troit area, and R. J. Crosserr will be a 
sales representative in Chicago. 

The Ex-Cell-O Aircraft & Tool Corp., 
Detroit, Mich., has made two appoint- 
ments as follows: A. R. Siearn, 502 
Haverford Ave., Narberth, Pa., will han- 
dle the company’s complete line of prod- 
ucts in the Philadelphia territory, and 
D. V. CHancetior, 1010 Bellemeade 
Ave., Evansville, Ind., will handle the 
company’s products in Southern Indiana. 

The Steel Kitchen Furniture Co., 
Waukegan, Mich., will soon occupy the 
former factory of the Indiana Lamp 
Co., at Connersville, Ind., because 
larger quarters are necessary. 

The Detroit Alloy Steel Co. has de- 
cided to change the name of its chrome 
cobalt alloy tool steel, cast to shape, 
from “Dascoloy” to “Krokoloy,” be- 
cause of the similarity of the name 
“Dascoloy” to the name of another 
trade-marked alloy. 





« PERSONALS . 





Joun H. Crovcn has been elected 
president of the General Electric X-Ray 
Corp. to succeed C. F. Sams, who be- 
comes chairman of the board. The 
corporation is a wholly owned subsidiary 
of the General Electric Co. 

Harry C. Brown, vice-president in 
charge of manufacturing and sales, has 
been elected president of the Newhall 
Chain Forge & Iron Co., succeeding the 
late Henry B. Newnatu. 

Masor A. E. Carpenter, 
dent and general manager, E. F. Hough- 
ton & Co., Philadelphia, Pa., sailed Sept. 
13 to visit the company’s plant at Man- 
chester, England. 


vice-presi- 


J. S. Rasmussen, general director of 
the Auto-Union, A.-G., with works at 
Zschopau, Zwickau and Chemnitz, Ger- 
many, arrived on the Europa on Sept. 
24 and will visit a number of American 
machine tool plants and automobile 
factories. 

B. A. Jounston has been made sales 
manager of the Swedish Gage Co. of 
America, Detroit, Mich. Mr. Johnston 
was formerly assistant sales manager for 
the Continental Tool Works Division of 
the Ex-Cell-O Aircraft & Tool Corp. 
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Epwarp D. Herrick, formerly chief 
engineer of the Lycoming Mfg. Co., be- 
came vice-president in charge of sales of 
the Johnson Bronze Co., New Castle, 
Pa., on Sept. 1. 


Frank M. Davis, president of the 
Davis & Thompson Co., Milwaukee, has 
returned from a four-months trip to 
Europe. 

R. W. Giasner, formerly president of 
the Marquette Tool & Mfg. Co., Chi- 
cago, has organized the Clearing Ma- 
chine Corp., which has taken over the 
building formerly occupied by the Mar- 
quette company at 6499 West 65th St., 
Chicago, and will manufacture sheet 
metal stamping equipment. 


E. A. Matin has been made district 
sales manager for Metropolitan New 
York by the Ferracute Machine Co., 
Bridgeton, N. J. He will be located at 
Room 1532, 55 W. 42nd St., New York, 
N. Y. Previously Mr. Main was with 
the E. W. Bliss Co. for 25 years in 
sales and engineering work. 





« OBITUARIES .- 





Niets L. Mortensen, 48, general 
works manager of Cutler-Hammer, Inc., 
died Sept. 12. At one time he was chief 
engineer. 

A. S. Maxwe.t, sales and advertis- 
ing manager for J. H. Williams & Co., 
Buffalo, N. Y., died Sept. 9. Mr. Max- 
well had been connected with the Wil- 
liams organization for many years and 
was widely known throughout the auto- 
motive, industrial, plumbing and pipe 
fields. 

Joseph Newton SHENSTONE, 78, 
president of Massey Harris Co., Ltd., 
and Massey Harris Harvester Co., Inc., 
Batavia, N. Y., died Sept. 18. Mr. 


Shenstone was also vice-president of the 
Canada Cycle & Motor Corp., and di- 
rector of the Russell Motor Co., Ltd. 

Henry Stantey WALKER, director of 
the Stanley Rule & Level Co., died Sept. 
18. Mr. Walker had been with the 
Stanley company since 1865, and had 
served as general superintendent and 
treasurer. 

Epwarp C. Dives, president of the 
Chantreel Tool Works, Reading, Pa., 
died at the age of 50. 

Harry H. Eimer, 63, formerly gen- 
eral manager of the Haines Automobile 
Co. died Sept. 12. He had retired in 
1927. 

Artuur C. Newsy, 68, a founder of 
the Diamond Chain & Mfg. Co., died 
at Indianapolis. He also helped to 
found the National Motor Vehicle Co., 
and later the Empire Automobile Co. 

Harry G. Weymouth, retired manu- 
facturer and inventor, died at the age 
of 538. Mr. Weymouth was connected 
with the Pittsburgh Meter Co. and be- 
fore that was general manager of the 
Eaton Axle Co. 





. MEETINGS ° 





NationaL Metat ConGress ann Ex- 
position. October 2-6. Detroit, Mich. 
Under the auspices of the American 
Society for Steel Treating. W. H. 
EISsENMAN, secretary, 7010 Euclid Ave., 
Cleveland, Ohio. 

NaTIONAL Sarety Councit. Twenty- 
second annual safety congress and ex- 
position. October 2-6. Stevens Hotel, 
Chicago. National Safety Council, Civic 
Opera Bldg., 20 North Wacker Drive, 
Chicago. 

AmerIcAN Gear MANuracturers As- 


SOCIATION. Semi-annual meeting. Octo- 


ber 17-18. Penn-Lincoln Hotel, Wil- 
kinsburg, Pa. J. C. McQuiston, sec- 
retary, First National Bank Bldg., Wil- 
kinsburg, Pa. 

AMERICAN Socrety For Steet TREAT- 
inc. Annual meeting and exposition. 
October 2-6. Hotel Statler, Detroit. 
W. E. E1tsenman, secretary, 7016 Euclid 
Ave., Cleveland, Ohio. 

AmerRICAN Society oF MECHANICA! 
Enoineers. Meeting of the Machine 
Shop Practice Division. October 4. 
Hotel Statler, Detroit. Catvin W. Rice, 
secretary, 29 E West 39th St., New 
York, N. Y. 

American Wexpine Society. Thir- 
teenth fall meeting. October 2-6. Book 
Cadillac Hotel, Detroit. M.M. Kerry 
secretary, 33 West 39th St., New York 
~ we 
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Hard Rubber 


Turninc. Shapes of cutting tools 
are given in Table 1. High-speed 
steel is recommended for turning 
tools. Tungsten-carbide tools are used 
when the savings justify the expense 
and because they avoid frequent re- 
sharpening, improve the finish and 
accuracy. Where the accuracy re- 
quired demands them, diamond tools 
are used, but they cannot be em- 
ployed on interrupted cuts. With 
coolant, turning, facing and boring 
operations can be done at a speed of 
300 ft. per min., whereas when done 
dry the speed is reduced to 200 ft. 
per min. A large screen area should 
be provided in coolant reservoirs to 
remove floating rubber particles. It 
is recommended that wet grinding 
wheels be used in place of turning 
wherever possible. 

Tureapvinc. Tables 1 and 2 give 


Table I—Tool Shapes for Hard Rubber 


information on the grinding of chasers 
as well as the speeds recommended. 
High-speed taps and chasers are 
preferred. No special table of tap 
drill sizes has been developed. When 
cutting coolant is not available or 
practical, machine oil should be ap- 
plied to taps and dies. If the tol- 
erances are very exact the taps should 
be made 0.002-0.003 in. oversize for 
taps up to the No. 6-32; 0.005-0.006 
in. oversize for taps up to %¢ in., and 
0.006-0.010 in. oversize for taps from 
3% to 1 in. 

Dritiine. Feeds and speeds for 
drilling are given in Table 2. High- 
speed drills are preferred. A greater 
helix angle than with steel increases 
the cutting speed and drill life. An 
ideal helix angle is from 35 to 40 deg., 
but is available only in small diam- 
eters and in drills made by the Cleve- 
land Twist Drill Company. Drill 


sizes below %4 in. should be ground 


















































| Top Side 
Operation | Tool Rake | Rake | Clearance Notes 
: Bes us - in deg. | in deg. | in deg. | 
Steel (lathe) None | None 10 to 20 If consistency of stock causes 
. gas oe - —T tool to tear, tilt forward to in- 
, Form too's...... . None | None 15to20 | crease clearance and provide 
rurning 7 ——_—— — ative rs f 5-1 
| Tungsten-carbide up. None | None 10 negative rake of © oes 
Facing Roughing diamond.. . None | None | 10 Round nose 3/32 in. radius 
Finishing diamond. . . None | None 10 Round nose 1/64 in. radius 
a Tap Pate at ; Snub slightly Grind flutes deep as possible 
Die ; ; Snub slightly 
rhreading anae 
Diehead chasers. . | Negative rake, | = 
15 deg 
Table 1l—Speeds for Machining Hard Rubber 
DRILLING 
Diameter, in To * } i | j | i | ; 1 
Speed, r.p.m | 4,000 | 3,000 | 2,000 1,550 1,200 | 1,000 750 
Feed, in 0.005 0.006 0.008 0.010 0.011 0.012 0.014 
TAPPING (PIPE SIZES) 
Nominal size, in Upto2 | 2) 3 | 4 
Speed ft. per min 200 100 -_ maa & 55 


TURNING, FACING AND BORING 
With no coolant, 200 ft. per min 


with coolant, 300 ft. per min 


Courtesy of American Hard Rubber Company 


Machining Non-Metallic Materials 


to an angle of 45 deg. Above the 
14-in. size the standard 59-deg. angle 
is used. The lips should be snubbed 
or ground flat to prevent digging in. 
Flat drills may be used for odd sizes 
or large diameters. The same coolant 
as applied for tapping should be used. 

Sawinc. Bandsaws 0.035 in. thick 
by % in. wide, 5 to 8 points per in., 
running at about 3,400 ft. per min., 
give good results for rough sawing. 
For cutting off small rods, tubes and 
strips, abrasive wheels such as the 


Norton Grain 30 Grade R8, or a 
Carborundum “Carbo Redmanol” 
70C-6V are suitable. The wheel 


should be about 8 in. in diameter, ¥s 
in. thick, running at 10,000 ft. per 
minute. For sawing panels or sheets, 
the following saws may be used: a 
14-in. diameter by 1%4-in. thick Car- 
borundum 50-C4 or “Carbo Red- 
manol” 36C-2D wheel, running at 
about 12,000 ft. per min. 

GrinpinGc. Either wet or dry grind- 
ing may be done. If hard rubber is 
ground wet with water or with cut- 
ting lubricant, the surface is black 
and smooth but if ground dry the 
surface will be more or less rough 
and will be brown in color. Below are 
listed a few of the wheels used for 
various types of work: 


Article Wet or Dry Wheel 
Penholders—pipe 
bits Wet 60 N. Crystolon 
or Alundum 
Rods or tubes Wet 60 M Crystolon 
Rods or tubes Wet 36 L Staralon 
Sheets up to about 
1 in. thick Dry 50 K Silicon 
Sheets over 1 in 
thick Dry 24 L Alundun 


Table 1l—Depth of Cut 


and Feed 


| 


Depth Feed in Inches 
Surface of Cut 
in Inches rurning Boring 
ay 0.025 | 0.018 
4 0.023 | 0.016 
" 0.020 0.014 
Rough | 0.018 | 0.012 
Cut Y 0.017 | 
53 0.016 | 
\y 0.015 
vy 0.012 0.009 
Finish 6 0.012 0.009 
Cut A 0.011 0.008 
L, 0.010 
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Laying Out the Small Shop 


FRED H. COLVIN 
Editor, American Machinist 


ACHINE location has a lot to do 

with the cost of handling work in 
the small shop just as it has in the large 
plant. While the flow of work is not as 
important as in large shops because the 
distances moved are short, the small 
losses of time add up to appreciable 
totals. 

The average small shop has no regular 
product but must handle a variety of 
work from week to week. The layout 
problem involves the average work that 
is likely to come along. Fortunately, 
however, the decisions need not be final 
as the machines can usually be moved to 
new locations without much difficulty. 

The accompanying illustration shows 
how one experienced shop manager laid 
out a small shop for a friend who was 
starting in business. The room was 24 
by 50 ft. and had windows on all four 
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Loading platform 


Proposed layout for small shops. 
What changes would you make? 
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sides—but there would probably have 
been few changes regardless of the win- 
dows as the space had to be used. 

This layout is based on the plan of 
handling the rough stock, such as cast- 
ings, bar steel and the like, directly 
from the loading platform to a small 
store room fitted with racks. From here 
it goes to the power hacksaw, if cutting 
off is necessary. The other tools are ar- 
ranged with the idea that lathe work 
usually follows cutting-off, although the 
lathes can be passed by for the shaper, 
the milling machine or the drills, if 
occasion demands. A _ hardening fur- 
nace is in the far corner to be as much 
out of the way as possible. 

The tool crib is in about the center 
of the opposite wall so as to be con- 
venient to all men at machines. A 
small place is provided for finished parts, 
beside the tool crib and next to the 
benches used for assembling the work. 
The benches run at right angles to the 
wall and the windows, both for better 
light on the work and to give each man 
a separate place to work. If it is thought 
best to have the light come at the man’s 
right instead of the left, the benches can 
be moved so that the first bench is next 
to the front wall and the last man stands 
with his back to the finished parts room. 

One suggested change is to put the 
drills between the hacksaws and the 
lathes, moving the milling machines 
along the back walls. This on the 
theory that drilling is as likely to be the 
first operation as turning. Another sug- 
gestion is to put the drills between the 
lathes and the shaper. 

What changes would you suggest in 
the layout shown or in the tools selected 
for a shop to handle an average run of 
work? 


Supporting Irregular Work 
on the Bench 


JOHN E. HYLER 


In supporting irregular work on the 
bench, an important point is to provide 
three points of support, preferably lo- 
cated in the corners of an equilateral 
triangle. Three points not in a straight 








line always determine a plane, and for 
that reason, they will support an irregu- 
lar piece of work without wabbling. 

However, it is often desirable to sup- 
port the work in some position to make 
operation upon it more easy, and it is 
therefore wise to have the points sep- 
arately adjustable for height. This can 
be arranged by mortising nuts in the 
bench top to receive threaded bolts, slot- 
ted so that they can be quickly turned 
to various heights by a screwdriver. 

The nuts should be drilled at an angle 
at one or more points and anchored to 
the bench top with rivets, small bolts or 
screws to keep them permanently in 
position. If the nuts are set deeply 
enough, the heads of the supporting 
bolts can be screwed down below the 
bench top when not in use. If such an 
arrangement is not possible, the bolts 
can be removed when not in use and 
stored in a convenient place. 


Blank Development for 
Press Operations 
Discussion 


Cc. W. HINMAN 


In his able article (AM—Vol. 77, page 
236), John J. McHenry made so many 
appreciative remarks about my article 
“Blanks for Drawn Shells” (AM—Vol. 
76, page 700) that I hesitate in criticiz- 
ing his. However, I would like to add 
a few remarks in regard to the one 
exception in his article wherein he does 
not agree with my statement that, 
“When a shell has a rounded corner, 
deduct the radius r of the corner from 
the diameter of the blank given in the 


table. The result will be the diameter 
of the blank for the round-cornered 
shell.” 


If Mr. McHenry disagrees with this 
statement, he must also disagree with 
the American Machinist’s and Machin- 
ery’s handbooks, as both these author- 
ities give the same formula. We all 
know that formulas for diameters of 
shell blanks are not infallible in practice, 
and that in this particular case the blank 
will be a trifle too large, a small error 
on the safe side, because most drawn 
shells are subsequently trimmed. Mr. 
McHenry acknowledges in his first para- 
graph that most shell-blank formulas 
are incorrect, where he says, “Long ago 
we found that a predetermined blank 
is not necessarily the correct blank.” 

Why use complex formulas, graphs, or 
the Theorem of Pappus in computing 
shell-blank diameters? This is all un- 
necessary when quick and up-to-date re- 
sults are wanted, and for these reasons: 
In the construction of any die for draw- 
ing shells, the drawing members are 
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usually made first. If the lathe hand 
will make the punch first, and will turn 
it accurately to the outside contour and 
diameter of the desired shell, and then 
clean his lathe of chips, he is ready to 
find an accurate blank diameter by a 
quick and up-to-date method. 

He next removes from the punch the 
exact thickness of the metal from which 
the shell is to be made, and catches all 
the chips under a hood placed over the 
work, the chips being delivered on a 
canvas spread below. Any good lathe 
hand having a large assortment of lathe 
tools, and who knows how to grind them, 
can do this. Obviously, the chips thus 
removed are the same in weight as the 
finished shell, in terms of the punch 
material. The next procedure is simple, 
even though the shell has a very com- 
plicated contour. 

If we let R = the weight of chips 
removed; XY = the weight of the desired 
shell; W == the weight per cu.in. of 
punch material; and C = the weight 
per cu.in. of shell material, all of which 
terms are known but X, and by simple 
arithmetical proportion, transposed, X 


*. Knowing that X = IC, and 


, 
4 


that the blank area, or A = Fe" the 


shell-blank diameter, or D = 1.128\/ 4A, 


3 
or D = 1.198 ae in which T is the 


thickness, and 7 the volume in cu.in. of 
the wall of the shell. 


Gear Generator Cuts 
Internal Gears 


Widely known for its ability to cut 
double helical gears without the use of a 
gash for tool run out, the Sykes gear 
generator made by Farrel-Birmingham 
has recently been adapted for cutting 
internal gears. Both spur and helical 
internal gears may be generated. 

In performing this operation one of 
the two cutter heads ordinarily used is 
removed, a cutter spindle with longer 
extension is mounted in the other head 
and the timing of the tool relief is re- 
versed. It will be noticed from the illus- 
tration that the capacity of the machine 
for internal gears is limited by the spline 
shaft that actuates the relieving mech- 
anism. 

This may be increased by the use of a 
short shaft, the substitution of which 
takes no extra time since the spline shaft 
must be removed in any case when the 
timing of the relief is changed over. 

When the standard shaft is used on 
the 2-B machine, as shown, the maximum 
rim thickness is 414 in. minus the cutter 
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radius. By using the shorter shaft this 
limit is increased to 64% in. minus the 
cutter radius. The minimum inside 
diameter of internal gear that may be 
cut equals the outside diameter of the 
cutter plus 2 in. 

Another little known operation that 
may be performed in the Sykes gen- 
erator is that of cutting two spur gears 
of different diameters in one operation. 
For certain cluster gears this practice 
may halve the cutting time. 


Uniform Material Costs 
Needful for Fair 


Competition 


A. G. ALEXANDER 
Manager, Frank Rose Mfg. Company 


Many clauses in the fair practice sec- 
tions of NRA codes are of great im- 
portance, but one problem that has 
caused price cutting and bankruptcy has 
been ignored in all codes that the 
writer has read. This problem is the 
competition offered to a non-producer 
of his base materials by the subsidiary 
or manufacturing departments of raw 
material manufacturers. Such items 
would be bar stock, sheets, shapes, tub- 
ing castings and forgings. Ordinarily, the 
subsidiary or manufacturing department 
of the supplier is able to obtain these 
materials at cost plus a low handling 
charge, but without selling expense. 
This puts the manufacturer who is buy- 
ing at market prices at a decided dis- 
advantage. 

A manufacturer without facilities to 
produce raw materials cannot question 
the right of the raw material producers 





to engage in the manufacture of any 
commodity. But today many smaller 
manufacturers are faced with this sort 
of competition after they have spent 
years in building up a volume market, 
because there is apparently a chance for 
raw material producers to step in and 
obtain a good profit. The smaller com- 
panies have always borne the burden 
of high commodity prices and freight 
rates, especially those west of the Mis- 
sissippi and in areas outside of the in- 
dustrial centers, because of L.C.L. ship- 
ments and inability to order in mill 
quantities. Only by a lower wage rate 
and a longer working day have they 
been able to compete. Now, the NRA 
codes are equalizing these factors, with- 
out giving the smaller manufacturer 
anything in return. Obviously, some- 
thing must be done to prevent dis- 
aster to thousands of these small busi- 
nesses. 

It is suggested that a fair practice 
clause should be included in every code 
to cover: 

All raw materials must be charged 
into production cost on a basis of cur- 
rent market quotations, including de- 
livery prices, irrespective of whether 
the material to be fabricated is ob- 
tained at lower than market cost from 
a subsidiary organization or through in- 
terlocking ownerships. 

The codes now provide for uniform 
labor costs. But fair competition will 
not result from this factor or from uni- 
form accounting. It is necessary to 
include uniform material costs. It is 
immaterial how wide a margin of profit 
our large competitors make but it is 
essential that they arrive at their list 
prices and discounts on the same basis 
as we who must buy our raw materials 
in the open market. 





An internal helical gear is generated on the Sykes machine 
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Series X VI—Coining 




































































¥ k-Mashed while hot 3 T . . am 
4 A Ys IIIS ~ 
Y i jy N YELL) 1, K 
V MMM zc ite @ - . tsi WY 
VIER cestnepiascamecaamaatel ai. 4 Baa — “gg x 14 Sq.x35 long Y_ Yj Yj Vj Yj, Y/ Yj, 
«0565 thick 
Material--7/8 in. sq. x 5/16 in. thick ; _ a 
A. Iron is 404 a 
B. Machine steel Material--Nickel silver, Material--Magnet steel. 0.320 in 
C. Tool steel A. 1/4 in. long, 0.421 in. wide, “ak 2. ie, bee 
Operation--Mash while hot to a thickness 0.111 in. thick Operation--Mash to a thickness of 
of 1/4 in. B. 1/2 in. long by 0.421 in. wide, 0.250 in 
Pressure--A, 20 tons per sq. in. 0.111 in. thick 46 : t steel 
B. 4 * ee Operation--A. Coin to a thickness of 0.0365 in. ements = ame pe he tool steel 
c. 40° 7 Oa width 11/16 in. 15 tons, machine steel 
B. Coin to a thickness of 0.0465 in. . 
Three pieces 1/4x1/4 in. sq. x 1/2 in. long, width 7/8 in. 
annealed iron, mashed to a thickness of Pressure--A. 50 tons B. 50 tons 
0.237 in., required a pressure of 38,100 1b. 
or 12,700 lb. each. Pressure was determined J ,” 
by meesuring 3 bottom pieces as shown - / > > > . ae 
| | 46 
i 
“iw 
Y 





























Material--Annealed copper,1/2 in. 
































































































































Ro noo ; sq. xl in. long ie Material--Machine steel, 1 in. in 
SSS Operation--Mashed to various thicknesses diameter, 7/16 in. thick, 
4S s 2 375 j 4 ) 
ROA, 77. > >>> s Width Pres (.4375 in. , 
RSS AG N woo 0. 535 in 10.000 1b Operation--Mash to various thicknesses 
4 ° § i. 0 ° 
0.474 0.535 11,000 Thickness Pressure ; 
F 0.469 0.540 12, 0.434 in. 60,000 1b. : 
4 YY 7 0. 466 0. 544 13,000 0.430 70,000 
y G ; $ 0. 464 0. 549 14, 000 0.426 80, 000 
—~< K 4 0.460 0. 553 15, 000 0.412 90, 000 
\ . , 0.454 0.558 16,000 0.381 100, 000 
‘. 0.449 0. 562 17,000 
Asbestos 0.443 0.569 18,000 
0.437 0.575 19, 000 
Material--Asbestos disk, 3-15/16 in. in diameter 0.431 0. 582 20, 000 
by 1 in, thick 0.425 0. 588 21,000 
Operation--Compress, while wet, to one-half 0.418 0. 596 22,000 
the thickness 0.411 0.603 23, 000 
Pressure--5 tons made the disk quite solid 
Hard plate 2. a 24 one 
x f Z N~ 
a ? 7 ? 
c “WY 46 F 
77 eae > S ‘ MMM 
‘YU bY YY “fy Y - : > 
LLL Machine steel 
“Hard plotte Material--Machine steel 
Operation--Open out to an angle of 45 deg., Material--Soft carbon steel, 1-1/32 
Material--Steel a little narder tnan machine flatten as at dotted lines, marked in. in diameter by 0.180 
steel, 1/2 in. sq. by 0.291 in. thick X. The top surface in this last in. thick 
Operation--Mash to a thickness of 0.278 in. operation was left rounding Operation--Flatten blank X to piece Y 
Pressure--16,000 1b. Pressure--50 tons for each operation Pressure--50 tons 
K 
® Mashed to Mashed to 
: Q” Qo” 
iio} Re thick 32 thick 
Y 
3” l ’ 
Ke a= 5G > & ¥ . | 
Material--Machine steel, 7/16 in, sq. by 
3/4 in. long Material--Machine steel, 7/16 in. in diameter 
Operation--Mash to a thickness of 9/32 in. Operation--Mash to a thickness of 9/32 in. 
Pressure--53,000 lb. Pressure--33,000 1b. 
Contributed by C. W. LUCAS © American Machinist 
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Press Work Pressures 
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Series XVI— Coining 
~~ Hard block 
4 ; ze . 2 A 
- le “ne 
-Widlerred ovt to 307" : 
. Qo x 
SSSA < == ; i 
/, ; / 2 ~ 
—— = a 
— y er 
(/ VY Y, J =< _ 14° > 
Hard alte Material—Cold-rolled machine steel, round 
, P ; : bar, 3/8 in. in diameter 
een —~ ae wise, O.570 to. io Operation-- Mash as shown in two views 
: , : Pressure--90,000 1b. 
Operation--Mash to a thickness of 0.084 ; 
: ; Test made in testing machine 
in. Wire widened out to 0.307 in. Material--Battery zinc, 3/4 in 
2 ] ' . ’ . 
Pressure--28, 800 Ib. in diameter by 19/32 in. thick 
: 3 : « Operation--Mash to a thickness of 9/16 in. ue 
S & © Pressure-~12,000 1b. < - - 1/4 > a 
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1 x = ap x y 
x r xe at oR .* . N 
bee Hal >L190 | N 
Material--Machine steel, (0.15 carbon) - x NS 
wire, 0.120 in. thick A 
Operation--Mash two pieces at one stroke 
Pressure--134 tons -- Round 
Test made in testing machine 
fy ‘Hard plate S ->|./ 78K 
MOO s 
: MQ xB Material--Steel drop forging Material--Soft steel wire, 0.178 in. in diameter 
R NS Ma Operation--Coin a 1/2x1/2 in. sq. Operation--Coin a surface 1-1/4 in. long to a 
= RX ss surface, 0.071 in. deep. thickness of 0.080 in. 
ola > Pressure--100,000 1b. Pressure--35,000 1b. 
j x 7 _-- ds WY) 
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Hard 
i“ plate 4 ty 3 AF 
SS © 
| 33 . 83 
— ~~ 
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$3 
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ded > & 
ward plate a Sb 
~ 
Material--Machine steel wire, 0.144 in. in Material--Soft low-carbon steel SS 
diameter Operation--Stamp figure 6 - 
Operation--Mash to 0.073 in. at one end and 1/64 in. deep 
tapering for a length of 1-3/4 in. Pressure--15,000 1b. waterial--Steel dro 
= : - ; -- p forging 
Pressure--15 tons , Test made in testing machine Operation--Mash both ends from a thickness 
Material--Wachine steel, 0.301 in. in diameter of 1.636 in. to a thickness of 
Operation--Mash one end to a thickness of 1.555 in. 
0.133 in. and tapering for 3-3/4 in. Pressure--To mash both ends at one stroke 
: Pressure--50 tons = = <=. would require a 1,000 ton toggle press 
Material--0.25 carbon steel wire, 0.317 in. 
in diameter " 
Operation--Mash one end to a thickness of /0g contour 
0.196 in. and tapering for 2-7/8 in. 
Pressure--50 tons 
ing 
| omopenscanc mer ces: by waee snes = =e 1-330 ~« “ 
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oe ~) 
4 flat Material--0.40 carbon steel 
» /88 = 245% A. 3 in. contour 
B. -6-1/8 in. contour 
Material--Cold drawn steel wire, C. 10-1/8 in. contour 
Material--Machine steel, 9.160 in. thick 0.188 in. in diameter Operation--Bevel to an angle of 45 deg. 
Operation--Mash one end to 1/16 in. thickness Operation--Mash to 0.120 in. in thickness Pressure--A. 10 tons 
Pressure--50 tons Pressure--44, 200 lb. B. 5O tons 
Test made in testing machine Test made in testing machine C. 80 tons 
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° IDEAS FROM 
PRACTICAL MEN 


Tools That Were a Failure 
Discussion 


Cc. G. WILLIAMS 


At the end of his article under the 
title given above (AM—Vol. 77, page 
284), Forrest L. Johnson asks how 
others would make the tools for bend- 
ing the hooks. In the first place, I 
would bend the hooks in a press. Lack- 
ing the press, I would do as one of the 
U. S. Arsenals did after wrestling with 
a similar problem—cast the hooks and 
thread the shanks in an automatic screw 
machine. But if Mr. Johnson wants to 
know how I would make tools on the 
lines of his, I will give him the results 
of my personal study. 

First, I would mill flats on the face- 
plate tangent to the holes and would 
mill half-round grooves in the flats, put- 
ting »z-in. fillets at the junctions of the 
holes and the flats, as in Fig. 1. Then 
I would cut wedge-shaped pockets back 
of the holes and insert wedges having 
wings, as in Fig. 2. Below these wedges 
would be placed small springs to release 
them when there was no pressure from 
above. The tops of the wedges would 
have half-round beads of the same radius 
as that of the grooves in the flats. The 
wedge-shaped pockets could be made 
entirely in the rim of the faceplate, or 
the plate could be cut away at the back 
and a ring placed at the back to re- 
tain the wedges. In place of the ring, 
pins could be put in the faceplate. 

The bending roller would have a 
heavy rim on the back to contact with 
the wedges and force them home, clamp- 
ing the studs in the holes. The bend- 


ing roller would make contact with the 
wings on the wedges before it could 
touch the studs, and would continue in 
contact until after it had bent and 
passed the hooks. Following these sug- 
gestions, I believe that clamping the 
studs in the holes and making fillets at 
the junctions of the holes and the 
grooves will cause the draw to start at 
A, Fig. 3, and continue between A and 
B. An analysis of the fixture described 
should show that unless the studs are 
clamped in the holes, the reason the 
draw would come on the shanks of the 
studs is that they fit loosely in the holes 
and are not supported back of the 
bends, consequently, the bend will start, 
not at the top of the hole, as at B, but 
below the top of the hole, as at C, and 
continue at that point or lower. 


Closer Limits in Layout 
Work—Discussion 


MARTIN H. BALL 


In his discussion of the article by 
Matthew Harris under the title given 
above (AM—Vol. 76, page 1075), John 
E. Hyler (AM—Vol. 77, page 424) 
wonders if it would not be feasible to 
design micrometer dividers that could 
be accurately set to any dimension, 
something on the lines of the beam com- 
pass. 

The accompanying illustration is of a 
precision trammel that I think will 
answer Mr. Hyler’s specifications. The 
beam is hardened and ground and the 
points are hardened, ground and then 
lapped on their straight faces, accu- 





FiG.1 
Another method of 
bending hooks in a 
lathe. This wedges the 
shank to hold it against 
kinking and also pro- 
vides an easy way of re- B.. yA 
leasing after bending 
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rately at right angles to their upper 
surfaces, which bear against the under 
side of the beam. The heads can be 
removed from the beam and replaced 
so that the flat surfaces of the points 
will be away from each other. The 
hole for the adjusting screw in the 
right-hand head is tapped all the way 
through, so that the screw can be 
entered from either side. This is done 
so that the head can be removed, re- 
versed and replaced without disturbing 
the yoke that holds the screw. 
Length gages, inside micrometers, or 
gage blocks can be used between the 
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A precision trammel that has 
hardened, ground and _ lapped 
points for close layouts 






































straight surfaces of the points for set- 
ting when they are used in the posi- 
tion shown. Outside micrometers or out- 
side gages are used for setting the 
points when they are in the reverse 
position. In other respects the con- 
struction is in principle the same as that 
of the vernier caliper. If the points 
become dulled by use, the straight sur- 
faces need not be disturbed, as the 
grinding or lapping is done on the edges 
and the opposite faces. 

This type of trammel embodies the 
same principles as those of the best- 
made marking height-gages and it is 
capable of more accurate layout work 
than any other type of trammel. 


A Sine Bar With Balls 
Instead of Plugs 


WILLIAM GRAY 


Illustrated herewith is a 5-in. sine bar 
that can be easily and cheaply made. 

After the bar has been machined all 
over, two 14-in. holes are drilled 5 in. 
apart and at equal distance from the 
edges. The bar is then hardened and 
ground, but before hardening, washers 
are clamped on both sides by bolts 
through the drilled holes, as at A. This 
is done so that the metal under the 
washers will remain soft when the bar 
is hardened. 

After grinding, the bar is put into the 
jig borer and the holes are countersunk 
on one side at a center distance of 5 
in. Before removing the bar from the 
machine, ¥%-in. balls are clamped in the 
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disks, balls are used in 
this sine bar 
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countersunk seats and their distance is 
checked with an inside micrometer. Any 
slight error can be corrected by moving 
the table in the proper direction a dis- 
tance equal to the error and counter- 
sinking one of the holes a little deeper. 
When the distance between the balls 
checks correctly, the bar is removed 
from the machine, the balls are clamped 
in place and melted solder is run into 
the holes from the back, soldering the 
balls to the bar, as shown in the sec- 
tional view. 


Fixture for Slotting Bodies of 
Special Cocks 


CHARLES C. TOMNEY 
Chief Tool Designer, 
Carrier Manufacturing Corporation 
In making several thousand special 
cocks, one of which may be seen at A, 
it was necessary to saw a 1%-in. slot in 
the bodies central with the taper hole 
for the plug, as at B. The depth of the 
slot was not important so long as it 
opened into the annular groove C. Since 


the quantity to be produced warranted 
the making of some sort of a holding 
device for sawing the slots, the fixture 
illustrated was designed. 

The body of the fixture is an angle 
plate having removable tongues at the 
ends to fit the T-slot in the milling ma- 
chine table. A clamp having a T- 
headed screw is attached to the upper 
part of the fixture. A plug D fitted to 
the large end of the taper hole in the 
cock body is screwed into the fixture. 
A #2 in. slot is sawed through the fixture 
and the plug to clear the 5-in. saw. 
This slot is also used as a gage for set- 
ting the saw central. The cock body 
is located by the end of plug D entering 
the taper hole and by the longer of 
the threaded nipples engaging a slot in 
the locating piece E. Clamping is by 
the T-headed screw, a cup on the end 
of the screw engaging the smaller end 
of the taper hole. In sawing the slot, 
the work is fed to the saw by a hand 
lever, the depth being controlled by a 
stop on the machine. The slight curva- 
ture left at the bottom of the slot by 
the 5-in. saw is of no consequence. 
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Fixture for holding special cock bodies while being slotted on milling machine 


SEPTEMBER 27, 1933 





Cutters for Fluting Taps 
and Reamers 


MATTHEW HARRIS 

Is there any good reason why the 
makers of cutters for fluting taps and 
reamers should continue to make the 
backs of the cutters at an angle of 30 
degrees? 

In fluting taps and reamers, the back 
of the cutter must be radial from the 
index centers. The usual method of set- 
ting such a cutter is to place the work 
between the centers and to raise the 
knee until the work contacts with the 
cutter. Removing the work from the 
centers, a scale is held edgewise against 
the back of the cutter, as in Fig. 1, and 
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Fig. 1—Setting the center radial 
with the back of the cutter. Fig. 2 
Error caused by raising the knee 


the transverse slide is moved until the 
point of the tail center coincides with 
the edge of the scale. 

The work is then put back between 
the centers and the knee is raised to 
bring the work into position for the 
first cut. But raising the knee has 
brought the centers out of radial posi- 
tion in relation to the cutter and the 
error must be corrected by moving the 
transverse slide toward the column of 
the machine—but how far? If the knee 
has been raised ¥% in., the slide must 
be moved 0.07127 in., as in Fig. 2. And 
so for each increase in the depth of cut 
the transverse slide must be moved in 
the same proportion to the raising of 
the knee, or 0.57735 in. for each inch 
the knee is raised. While the transverse 
slide can be moved the approximate 
amount by reading the micrometer dial 
on the screw as the screw is revolved, 
the exact amount is hard to remember. 
In all cases it is 0.57735 in. divided by 
the amount the knee is raised. 

If the back of the cutter were at an 
angle of 26 deg. 34 min., the necessary 
movement of the transverse slide would 
always be one-half the amount the knee 
has been raised for each cut. This pro- 
portion is easy to remember and requires 
no calculation, consequently it is not 
subject to error. 

I would be glad to hear what the 
makers of cutters have to say regarding 
this matter. 
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Finding the Diameter Where 
the Center Is Not Accessible 
Discussion 


GEORGE BELBES 


Referring to the article by Paul C. 
Bruhl under the title given above (AM 
— Vol. 77, page 184), I would like to 
say that the device described is a varia- 
tion of the micrometer-type spherometer 
used by opticians for measuring the 
diameters of lenses consisting of seg- 
ments of hollow spheres, the principle of 
which may be analysed as follows: 

In the accompanying sketch let ABD 
represent the points of contact of the 
spherometer legs, and let the distance L 
between legs A and B be 4 in. Let OO° 
bisect the distance L. Then AC = 2 in. 
and CD = 2 in. Draw line segment 
AB through point of contact B; pro- 
ject line AC through point of contact 
D; and draw line segment OP through 
point of contact A. We now have 
angles BAD and BOA. Angle BAD 
subtends the are BD and angle BOA 
subtends the arc AB, and arc BD = 
arc AB. Since angle BAD has its ver- 
tex on the circumference, while angle 
BOA has its vertex at the center of the 
circle, angle BOA == angle BAD X 2. 


BC 0.975 
Angle BAD =— arc t a ie ae 
ngie arc tan Tn 3 

= 0.4875 — 25 deg. 59 min.; therefore, 


angle BOA == 25 deg. 59 min. XK 2 = 
51 deg. 58 min. 

The radius OA of the desired circle 
can now be computed as follows: 





Since DA = sin 4, and AC = @ in., 
2 2 

0A = I = >= 

sin 51 deg. 58 min. 0.78765 


= 25392 in., and the diameter —= 


2.5302 X 2 — 5.0784 in. 
Another solution, using the tangent 
instead of the sine, would be as follows: 


4 


Since Oe en tan @, and AC = @ in., 


0c 
2 2 
ee * 
tan 51 deg. 58 min. 1.27841 


= 1.5644 in., the radius = OC + H 
= 1.5644 in. + 0.975 in. = 2.5394 in., 
and the diameter = 2.5394 in. XK 2 = 
5.0788 in. 


Press Tools for Blanking, 
Piercing and Coining 
HENRY HIRST 


The tools illustrated are for blanking, 
piercing and coining the part A, which 
is a unit in the mechanism of an auto- 
matic vending machine. 

Identification of the various parts of 
the tools can be made by the following 
reference letters: B is the die-block; C 
the blanking punch; D the piercing die; 
F the piercing punch; H the coming 
punch; 7 the coining die; K and L are 
pilots; and M is the stripper. 

The strip stock is fed from right to 
left to slightly beyond the blanking die, 


where the part is blanked and pierced 
at the first down stroke of the ram. 
As the ram ascends, the piercing die 
rises under pressure from the rubber 
bumper and the part is pushed back 
into the strip, after which the strip is 
advanced until the pilot K enters the 
hole in the blank. As the ram descends, 
another blank is cut and pierced. As 
the ram ascends, the stock is again 
advanced until the pilot AK enters the 
hole in the second blank. The first blank 
is now over the coining die and drops 
out of the strip and over the pilot L 
of its own weight, the blank being 
smaller than the hole in the strip. 
When the ram descends, the first blank 
is coined, the second blank is over the 
pilot K and a third blank is cut and 
pierced. As the ram ascends, the fin- 
ished piece is carried up by the coining 
die, which is raised by the rubber 
bumper, and is blown off by a blast of 
compressed air. Thereafter a blank is 
finished at each stroke. 
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This is a combination tool that blanks, pierces and coins the part 
cut from a strip in progressive steps 
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Another solution of the 








old problem of finding a. 
the diameter where the 
center is not accessible. 
This uses a modifica- Y 
tion of the micrometer- 


type spherometer 
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In the illustration, the teels are 
shown as they appear when the ram is 
at the bottom of its stroke. A tube 
through which the slugs drop when the 
blanks are pierced is inserted in the 
piercing die. When the ram ascends, 
all parts under spring pressure return 
to their normal positions. The extra 
plate attached to the bottom of the die- 
block is for the pins that raise the die 
as the ram ascends and for the bolt for 
the rubber bumper. While this may 
seem like a somewhat complicated tool, 
the parts are designed with a view to 
easy replacement. 
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A Quick-Acting Jig Clamp 


JOHN G. JERGENS 


A simple but quick-acting and efficient 
clamp that is suitable for a variety of 
applications is shown in the illustration. 
Owing to its quick action, much less time 
is required for its operation than with 
an ordinary clamp. In the illustration, 
the clamp is shown as applied to a fix- 
ture in which a shallow, drawn cup is be- 
ing held down by its flange. 

The clamp is operated by the cam 
lever A, of which the cam B is an in- 
tegral part. Attached to the clamp is 
the block C, which is machined as shown. 
The cam is slotted so as to straddle the 
block C and the upright to which it is 
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When released, the clamp is raised 
by a spring and slides away from 


pivoted at D. When the lever is raised, 
the spring F raises the clamp from the 
work. Continued raising of the lever 
brings the pin H into engagement with 
the vertical slot in block C, sliding the 
clamp to the right and away from the 
work, permitting the work to be re- 
moved and a new piece to be placed in 
position without interference. Slots in 
the clamp permit it to slide clear of the 
upright to which it is pivoted and the 
stud on which the heel is mounted. 

In clamping, as the lever is depressed 
the clamp slides to the left by the action 
of the pin H in the vertical slot of the 
block C. After the clamp has moved to 
the left as far as it will go, continued 
downward movement of the lever brings 
the cam into contact with the heads of 
the hardened pins J, forcing the clamp 
down and holding the work securely. 


Winding Springs in the Lathe 
CHARLES KUGLER 


The attachment illustrated is for 
winding tension springs in the lathe. 
By its use, springs of practically any 
length can be wound, the length being 
limited only by the amount of wire on 
the reel and the length of the shop. 

Details of the attachment are as fol- 
lows: A is the mandrel on which the 
springs are wound; B an adapter to fit 
the spindle nose; C a V-shaped trough 
to support the springs as the ends leave 
the mandrel; D a bracket attached to 
the rear end of the headstock; E a 
bracket for guiding the wire, attached 
to the back of the lathe bed; and H is 
the reel of wire. The mandrel revolves 
with the spindle and holds the wire, 
pinching it between the shoulder and the 
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Winding long springs is frequently a problem in the small shop. By using a 
stub mandrel and the method shown, any length of spring can be made 
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gerated in the lower part of the illus- 
tration. The mandrel is held at the 
proper angle by a draw rod having a 
spherical washer seated in a spherical 
seat in the bracket D, the seat being 
eccentric to the spindle. The draw rod 
is held back by a spring, the tension 
of which can be adjusted by checknuts 
on the rod. 

In starting, the first few coils are 
wound by pulling the belt by hand and 
guiding the wire with pliers. After that, 
the lathe is run by power and the wind- 
ing being continuous needs no attention. 
It will be noted that the wire is guided 
by two rolls on bracket E and that its 
tension is regulated by an adjustable 
clamp below the rolls. 


Laying Out Holes 
CHARLES F. HENRY 


A convenient method of laying out 
holes in the toolroom is by the use of 
a block as shown in Fig. 1. The size 
can be made to suit most of the work, 
such as 2x4 or 3x5 in., and about % in. 
thick. The block carries a sleeve or 
bushing with a hole of 4% or %4 in., 
which must be square with the face of 
the block. The location of the bushing 
need not be central as shown, but it will 
be found convenient to have the bore 
at a fixed distance from at least one 
edge of the block. 

In laying out a variety of work, it 
may be more convenient if the bushing 
is not central. With the center of the 
hole 1 in. from one side, 14% in. from 
one end, 2 in. from the other side and 
perhaps 3 in. from the other end, the 
block can be easily set to any distance 
from one edge of the plate to be drilled 








FIG.2 











Handy tools and methods fer lay- 
ing out work accurately and quickly 


or bored, and it is also easy to locate 
holes with relation to each other. 

With one edge of the block flush with 
the side of the piece to be drilled and a 
suitable bushing in the hole of the block, 
the hole to be drilled can be easily 
located. By turning the block the hole 
can be located at any of the distances 
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represented by the sides of the block, 
without other measurement. By using 
standard-gage blocks other measurements 
may be obtained. 

By making a plug, as in Fig. 2, with 
a hard, sharp point central with the plug 
itself, the block can be used to pick up 
center punch marks and to drill the hole 
by inserting a bushing in the hole of the 
block. Instead of picking up a punch 
mark a small pilot hole can be located 
in the same way if the plug carries a 
pilot of the proper size. In some cases 
it may also be convenient to have a plug 
with a center punch point for prick 
punching locating points with relation to 
the edge of a plate. The edge of the 
block can also be located from plugs or 
buttons in drilled holes. 





SEEN AND HEARD 
—— JOHN R. GODFREY ——— 


Steel Ways and Scraping 


Hardened ways give a new slant to 
the problem of finish, as they make 
grinding the only available method. 
There is no chance for scraping here. 
And this gives the advocate of grinding 
an excellent chance to ask, “Why not 
grind all ways, cast iron as well as 
steel, and cut out the scraping?” Nor 
is it such an easy question to answer. 
If the low spots left by scraping are 
necessary for oil, how do they get away 
with lubrication of steel ways? Where 
we run cast iron on steel, and scrape 
the iron way, there are half the num- 
ber of oil pockets. But there are the 
cases where they are running steel on 
steel, both hardened, so we have argu- 
ments on both sides. Perhaps we don’t 
need oil pockets, or if we do, we can 
cut them deliberately instead of depend- 
ing on the scraper. Where we run cast 
iron on steel it seems to be the rule to 
use the iron in the shorter bearing that 
moves on the bed. 


How Smooth Cylinders? 


One of the questions that refuses to 
stay settled is the best surface for 
bearings. In the old steam engine days 
we had one chief engineer who would 
never let us finish bore cylinders in en- 
gines we built for him. Of course we 
didn’t leave them very rough but they 
were far from smooth according to Har- 
rison’s standards of ground finishes. The 
old chief engineer said he “liked to wear 
out one set of rings getting the cylinders 
to a bearing, then the second set never 
wore out,” or words to that effect. 
“You can’t lubricate dead smooth new 
cylinders” was another of his maxims. A 
similar theory was propounded very re- 
cently by a man who makes very fine 
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cylinder finishing machinery. “Automo- 
bile men,” he said, “are demanding a 
mirror finish on the cylinder walls. We 
can give it to them but I would rather 
let the cylinders of my motor do their 
own high polishing.” And he repeated 
the old engineer’s maxim as to lubrica- 
tion. Just how smooth do we want cyl- 
inder walls anyhow? 


Cheap Castings Can Waste Money 


“You must have something on the 
big boss when you can sell him cast- 
ings at two cents a pound more than I 
can get them for,” said the Purchasing 
Agent of a large concern to a foundry 
man. His reply was, “I have. ‘Facts’ 
that showed him he saves money on 
every lot he buys. My castings are 
uniform, cost him less to machine, less 
for tools. They let him get more pro- 
duction per machine, the scrap is prac- 
tically nil, and the men are happy be- 
cause they can make more money.” 
Many concerns would save a lot of 
money if the big boss would check up 
on total costs instead of on a few items 
of raw materials. Cheap castings, cheap 
forgings and even bar stock can cause 
a lot of grief and cost a lot of money 
in spoiled tools and delayed deliveries. 
The man responsible for production 
should select the material. The Pur- 
chasing Agent’s only job should be to 
get it on the best terms consistent with 
fairness and business ethics! 


Making Bungholes for Beer 
Barrels 


If anyone doubts that the return of 
beer has helped some lines of business 
they can be disillusioned in many places 
—especially Milwaukee. Plants that 
were designed for aristocratic automo- 
bile frames, and that have been idle, 
are working as many hours as the Code 
allows on the plebeian beer barrel. Or 
perhaps plebian is not the word as they 
have developed shapes that distinguish 
them from their ancestors at a glance. 
Welders, even without wide experience, 
are in demand at good pay and the 
minstrel’s joke about making bungholes, 
has become a real job. The bungholes 
or bushings are being made in shops 
which never before condescended to 
such levels and are welded to the steel 
shells. 


Better Furnaces and 
Temperature Control 


Dark hardening rooms and an eye for 
color were the chief factors in heat- 
treating not so many years ago. Now 
we have temperature-controlled furnaces 
that hold high heats at the desired 
points within very close limits. Ex- 
perience is still necessary for best re- 


sults but it is experience aided by accu- 
rate apparatus instead of attempting to 
judge heat by the appearance of the 
heated piece. The old hardeners did 
wonderful work with their crude equip- 


ment. The same skill today gives us 
results that are better in every way. 
There are indications that higher hard- 
ening temperatures and perhaps even 
closer control may be called for in the 
future. It is also possible that the dura- 
tion of the heat may be checked more 
carefully than at present. Furnace 
builders and makers of control appara- 
tus are likely to be presented with 
greater opportunities for development 
and progress. 


Nickel-Clad Steel Sheets 


The manufacturing jewelers of long 
ago devised the method of making rolled 
gold plate or gold filled jewelry for 
those of us who couldn’t pay the price 
for solid stuff. They sweated a thin 
sheet of gold on a fairly thick piece 
of base metal and then rolled the com- 
bination to the desired thickness. When 
they got through the gold was about 
half the thickness of a gnat’s eyebrow, 
but it was gold and stood the usual 
acid tests. Years later I saw them cast 
copper around a steel bar and then 
draw the bar down to wire sizes. The 
wire was copper clad and rust resisting. 
One of the late developments of this 
idea is the nickel-clad sheets, strips and 
wire that is now on the market. The 
nickel is hot welded under high pressure, 
without oxidation. This new product is 
likely to find fields of usefulness that 
may not be apparent at present. 


Setting Tolerances 


Setting tolerances is more of a job 
than may appear on the surface. Not 
so much because of the tolerance on the 
particular dimension as on account of 
its effect on the operations that follow. 
To illustrate: A shop with men who 
can hold dimensions to almost any limit 
you may name, ran into a snag. They 
couldn’t hold the tolerances on certain 
parts to the two-tenths specified, and no 
two-tenths had ever bothered them be- 
fore. It so happened that these par- 
ticular pieces came to them with the 
two pilot or locating holes already in 
place. Checking up on the drawing they 
found that the tolerance on these holes 
was four-tenths. With these holes out 
three- to four-tenths it was impossible to 
hold the succeeding operations to half 
this tolerance. All of which indicates 
that tolerances must be set with an eye 
on the operations that depend on the 
preliminary tolerances for their accuracy. 
It might almost be called progressive ac- 
curacy in tolerances, in reverse. 
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Sellers 120-In. Planer-Type Milling Machine 


Wm. Sellers & Co., Inc., Philadelphia, 
Pa., recently installed a large planer- 
type milling machine in the plant of the 
National Transit Pump & Machine Co., 
Oil City, Pa. This machine has four 
independent unit heads and will accom- 
modate work 120 in. by 90 in. by 29 ft. 
In these unit heads the design eliminates 
the disadvantages of long spline shafts 
and bevel and worm gears. Each head 
has its own constant-speed, reversible 
motor and drives the spindle through 
chrome-nickel steel gears on short shafts. 
The shafts are also made of chrome- 
nickel steel and are mounted on ball or 
roller bearings. Suitable spindle speeds 
are obtained by change-gear levers. 

By designing each head as an inde- 
pendent motor-driven unit, more efficient 


driven heads. 
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operation of the machine is obtained. It 
is possible to use the correct size cutter 
at each head, and the spindle can be 
brought unusually close to the face of 
the crossrail or housing. A built-in cir- 
cular scale eliminates the large open slot 
for carrying the brackets for the microm- 
eter dials, and also prevents dirt from 
entering the spindle sleeve compartment. 

The bed is deep, well braced and is 
particularly strong at the center. The 
table is of the double-plate type and 
carried on a flat and combination double 
V-way. Hold-down shoes are located at 
the outer edge of the table ways to pro- 
vide the greatest hold-down leverage. 
The rack abuts against a fixed stop at 
the end of the table and is held by 
clamps instead of through bolts. This 


’ 
K&B a 





construction prevents loosening or shear- 
ing of the bolts and permits the sections 
of the rack to fit solidly against each 
other. Severe milling strains are dis- 
tributed over a large area of the massive 
bed, because the uprights have a deep 
and long bearing on the bed. To im- 
prove the appearance, the counterweights 
for the side heads are carried inside 
of the uprights. 

Powerful air locks are used on the 
crossrail, which is of the extended back 
type. It has a uniform rectangular sec- 
tion for the whole distance between the 
uprights. The inside face of each up- 
right is provided with two bearing sur- 
faces; one for the back edge of the 
crossrail, the other for the crossrail 
clamps. Bearings for the clamps are in- 
clined at an angle so that when locked 
the clamps draw the crossrail solidly 
against the front faces of the uprights 
and tie the back edges of the crossrail 
to the inside bearing surfaces of the 
uprights. 

The table is driven by the company’s 
familiar spiral gear drive, which in con- 
junction with an adjustable speed motor 
and a change gearbox gives the neces- 
sary feeds and Feed and 
traverse for the rail heads are obtained 


traverse. 
by an adjustable-speed, d.c. motor and 


gearbox at the end of the crossrail. A 
similar mechanism for the side heads is 
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Sellers 120-In. Planer-Type Milling Machine equipped with four independent motor- 


Spindle motors have overload protection that slows down the feed 
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The head spindle can be brought unusually close to the crossrail or housing 
of the Sellers 120-in. Planer-Type Milling Machine 


mounted on the cross girt, which allows 
the rail heads to be fed or traversed in- 
dependently of the side heads. Contour 
milling is made practicable by having 
independent feed for the side heads and 
the rail heads. Spindle quills also have 
power feed and traverse. 

All motors are controlled from one 
panel and are operated by pushbuttons 
and pendant switches. These motors 
are interlocked. Limit switches prevent 
over-travel of the various parts. The 
spindle motors are provided with over- 
load protection so that if the cutters are 
overloaded beyond a predetermined point 
the feed motors are slowed down 
automatically and speeded up again 
when the overload has been passed. 
Should the overload continue for too 
long a period or exceed a predetermined 
maximum, the feed and spindle motors 
are stopped automatically. 

Pistol grip handles on the spindle 
selector switches, at the operator’s con- 
trol panel, give a visible indication of 
the spindles and the direction of rotation 
chosen for any operation. The feed mo- 
tors cannot be started until the heads 
selected for operation are actually rotat- 
ing. Except for the table traverse, the 
entire machine is controlled by pushbut- 
tons after the desired feed and speeds 
have been selected. The operator can 
start or stop the machine at will from 
either side by means of a pendant push- 
button station. 

The bed and table have forced-feed 
lubrication to insure a full supply of 
oil on the ways, spiral gear and other 
parts before movement of the table takes 
place. Each head has its own inde- 
pendent lubricating system consisting of 
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pressure pump and reservoir. Gearboxes 
are similarly equipped. The cutting 
compound is also supplied by an inde- 
pendent motor-driven pump and reser- 
voir. 


Houghton ‘“Sta-Put”’ 
Lubricants 


Industrial lubricants that have high 
film strength because of a special poly- 
merization treatment are announced by 
E. F. Houghton & Co., 240 W. Somerset 
St., Philadelphia, Pa. These “Sta-Put” 
lubricants are made of mineral oil which 
is polymerized under controlled heat 
and pressure. This treatment results in 
a complete rearrangement of the mole- 
cules of the oil without change in the 
chemical content, but produces a closer 
bond between all of the molecules and a 
consequent increase in film strength, as 
shown by the accompanying illustration. 
The film strength of these oils is in- 
creased from 40 to 65 per cent and, in 
addition, they cling to the bearing sur- 





Sta-Put Lubricants have increased 
film strength, shown at right 


faces and do not drip or spatter as easily 
as ordinary mineral oils. 

Sta-Put lubricants are made in three 
series and are available in grades for 
almost any type of industrial equipment. 
The 300 series are liquid, ranging in con- 
sistency from light machine oils for 
high-speed spindles to heavy oils for 
slow-moving bearings and extremely 
high loads. The 400 series are made 
for gear lubrication. The 500 series are 
of grease consistency and are made for 
screw-down grease cups, and automatic 
grease lubrication systems. They feed 
freely, are moisture free, and will not 
harden or separate. 


DeVilbiss 60-Gal. Pressure 
Feed Tank 


The DeVilbiss Co., Toledo, Ohio, has 
developed a 60-gal. pressure feed tank 
for spray-painting operations, the tank 
having greater compactness and effi- 
ciency. Its measurements are 3914 in. 
high by 24 in. wide, resulting in easier 





filling and cleaning. The walls are of 
0.125 in. open hearth steel, galvanized 
inside and out. The pressed steel cad- 
mium-plated cover has twelve clamps. 
An improved revolving agitator works 
close to the bottom of the tank, pre- 
venting accumulation of pigment. Regu- 
lar equipment includes pressure regu- 
lator and gage, safety valve, relief 
valve, air inlet valve, two air and two 
fluid outlets. The tank can be supplied 
either with top or with bottom outlet, 
and with or without gage glass to in- 
dicate the level of material within the 
pressure feed tank. 
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Brown & Sharpe Cutter 
Adapter for End Mills 


A cutter adapter made in two sizes, 
one to accommodate end mills with No. 
5 B&S taper shank and the other for 
end mills with No. 7 taper shank, has 
been developed by the Brown & Sharpe 
Mfg. Co., Providence, R. I. These 


adapters are intended for use with the 





cutter adapters with cam lock (AM— 
Vol. 77, p. 611) to provide a means of 
changing end mills quickly without the 
necessity of removing the mill from the 
adapter illustrated. The end which fits 
into the adapter with the cam lock has 
a No. 30 milling-machine standard taper 
hole. 


Cone Worm Gearing, Hob 
and Generating Cutter 


A method, hob and cutter for gener- 
ating the elements of the Hindley type 
of hour-glass worm have -been announced 
by the Michigan Tool Co., 1717 Six 
Mile Road East, Detroit, Mich. This 
company is prepared to furnish com- 
plete “Cone” gear sets, either on a 
production basis or for experimertal 
purposes, and will license others to 
manufacture this type of gear.  illus- 
trated are the hob, Fig. 2, and the gen- 
erating cutter, Fig. 3. 

In “Cone” worm gearing there is line 
contact, because when the worm flanks 
and wheel teeth are cut by any plane 
passing through the worm axis, they are 
both straight lines, tangent to a com- 
mon circle, and hence contact simul- 
taneously for the full depth of the thread 














Fig. 1—In “Cone” worm gearing the 

worm follows the curvature of the 

wheel and line contact is obtained 

between the worm flanks and the 
wheel teeth 
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Fig. 3—““Cone” Worm Generating 
Cutter 


and tooth. In conventional worm gear- 
ing point contact only results. Fig. 1 
shows how the “Cone” worm provides 
a structure that follows the true curva- 
ture of the wheel and has a constant cir- 
cular pitch corresponding with the con- 
stant circular pitch of the worm wheel. 
The lines of contact occur in the mid- 
plane simultaneously on as many teeth 
as the particular design envelops. Sim- 
ilar lines occur above and below the 
midplane. 

Cone worm gearing has less unit pres- 
sure and consequently less wear and 
higher efficiency. In addition, the Cone 
worm “wears in.” 


“Stearns” Safety-Type 
Magnetic Clutch 
The Magnetic Mfg. Co., Milwaukee, 


Wis., has developed a line of safety-type 
magnetic clutches along the principle 
heretofore extensively used only in mag- 
netic brakes. This style of clutch is 
mechanically closed by means of power- 
ful springs, and opened magnetically in 
opposition to the springs, whereas on 
the standard clutch the closing is ac- 
complished magnetically and the open- 
ing by mechanical means. 

The clutch is suitable for continuous 


Only the opening of this “Stearns” 
Clutch is done magnetically 


engagement or where the clutch is dis- 
engaged only at infrequent intervals. 
A comparatively small magnet can be 
used with intermittent duty coil de- 
veloping high pressures for disengage- 
ment, while the mechanical closing fea- 
ture permits continuous operation with- 
out electrical cost. Whether current is 
available or not, the clutch will remain 
engaged. Either single- or multiple- 
disk construction can be had. 


Gits Constant-Level Oilers 


Three styles of constant-level oilers 
have been developed by the Gits Bros. 
Mfg. Co., 1846 So. Kilbourn Ave., 
Chicago, Ill. Style HL, shown dia- 
grammatically, is used on electric motors 
for a visible reserve oil supply that 
automatically maintains a constant level 
in the oil reservoir of the bearings. In 
this type it is not necessary to remove 
the bottle to refill. Bottle A is turned 
down and filled through the constant 
level tube F. Compression nut B holds 
A cork-packing 


C is used between the compression nut 


the reservoir in place. 
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and the bottle. An air vent or breather 
is shown at D. Part E is the self-closing 
spring hinge. The oil level of the bear- 
ing when the motor is idle is shown at 
G. When the motor is running the oil 
level of the bearing is maintained at the 
level shown. 


In Style BL constant-level oiler, the 
bottle is removed to refill, and in this 
type the bottle is held by a friction 
spring. Style CL constant-level oiler is 
a hinged type but has a clamp that 
holds the bottle securely in place under 
excessive vibration. 


Nateo Self-Contained 
Hydraulic Drilling Units 


Self - contained, interchangeable and 
flexible hydraulic drilling units are being 
made in six sizes by the National Auto- 
matic Tool Co., Inc., Richmond, Ind. 
They have been developed with the idea 
of providing standard compact units that 
can be arranged in groups to drill all 
holes in the various sides of a piece at 
one handling, and yet be flexible and 
interchangeable. Should the part for 
which the units are arranged be altered 
or discontinued, it is only necessary to 
rearrange the units, equip them with 
drillheads, and the machine may be used 
for an entirely different piece of work. 
No connections other than electrical are 
required. 

The front face of the unit is flanged, 
and the holding bolt holes are jig-drilled. 
In addition, two bushed dowel holes are 
provided which are accurately bored to 
size and location. This makes possible 
the interchangeability of the drillheads 
on various units. 

The cylinder is made of close-grained 
cast iron and the bore is honed to size. 
It is bolted to the sliding head and 
moves back and forth with it. One mo- 
tor drives the drillhead and also the 
pressure pump. The main shaft extends 
through the unit from the rear to the 
front end, at which point a gear is pro- 
vided for driving the drillhead. Correct 
spindle speeds can be had by changing 
this gear and the gears in the drillhead. 


Semi-automatic hydrau- 
lic feed with adjustable 
rates and with a feed 
governor preventing 
fluctuations is featured 
in this self-contained, 
interchangeable Natco 
Drilling Unit 
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An independent control push-button 
station is provided for set-up and emer- 
gency operation. This permits the oper- 
ator to control any head independently 
forward or reverse as desired. A cen- 
tralized control push-button station is 
provided on machines with two or more 
heads. This control station operates 
the traverse motion of all heads simul- 
taneously, and is used for routine opera- 
tion. A transfer selector switch is pro- 
vided to transfer control to either the 
independent control station or the cen- 
tralized control station. Similar control 
is provided for the drive motors. This 
permits the operator to start and stop 
any motor independently for set-up and 
emergency purposes. In addition, it 
permits the operator to start and stop 
all motors simultaneously for routine 


operation. 
Units are arranged with a_ semi- 
automatic hydraulic feed. A balanced 


valve of the load and fire type, working 
in connection with trip dogs, controls 
the unit after the cycle is started. The 
lengths of the rapid traverse and feed 
are adjusted by setting the valve trip 
dogs. Two independent feed-control 
units provide adjustable rates of feed 
forward. Either one of these may in- 
crease or decrease its rate of feed without 
affecting the other. The feed-rate adjust- 
ments are obtained by turning screws; 
this means of adjustment eliminates the 





“ 


necessity for correct height dogs, adjust- 
able height dogs or cams of correct 
height or length. 

The unit is flexible and is adaptable 
for use under a wide variation of work- 


ing conditions. It can be furnished as 
standard with the following cycles: 
Rapid traverse forward, first feed, second 
feed, rapid reverse to the starting posi- 
tion and stop. A jump feed may be 
furnished at an additional charge to pro- 
vide a second rapid traverse stroke, 
interrupting the feeding stroke and mak- 
ing the following cycle possible: Rapid 
traverse forward, feed forward, rapid 
traverse forward, feed forward, rapid 
reverse to starting position and stop; or, 
rapid traverse forward, first feed for- 
ward, rapid traverse forward, first feed 
forward, second feed forward, rapid 
reverse to the starting position and stop. 

A feed governor prevents fluctuations 
of the feeding rate due to the variation 
of the drill thrust and prevents break 
through jump. The feed governor also 
maintains pressure in the hydraulic sys- 
tem equal only to the drilling require- 
ments. A feed overload reverse mech- 
anism is an adjustable means of limit- 
ing the maximum pressure in the hy- 
draulic system. When the set pressure 
is reached the unit will automatically 
reverse even though the cycle has not 
been completed. This prevents the use 
of dull tools and loss of time in drilling. 


Baker No. 3 Contour 
Grinder 


Grinding and polishing of contours or 
irregular shapes, especially in die and 
tool shops, is the function of the No. 3 
contour grinder, developed by Baker 
Brothers, Inc., Toledo, Ohio. The ma- 
chine is arranged with a vertical spindle 
mounted on precision anti-friction bear- 
ings, the spindle being driven by a V- 
belt from a motor mounted at the rear 
of the assembly and enclosed in the col- 
umn of the machine. Three changes of 
speed are provided from the V-belt 
drive. The entire spindle assembly has 
an up-and-down reciprocating action 
which prevents shoulders forming on the 
wheel. This reciprocating action is ob- 
tained from a cam and auxiliary drive 
from the main motor. Provision is 
made for disengaging this reciprocation 
when dressing wheels and using polish- 
ing drums for the finishing operations. 
The spindle end is arranged with a 
quick-action chuck adapted to the vari- 
ous types of solid and cup wheels and 
polishing drums. 

The table is 18 in. in diameter and 
is arranged with a T-slot at the front 
and the rear. The table is mounted on 
a slide and can be set at an angle for 


AMERICAN MACHINIST 

















n 


A 


d 


n 








Grinding and polishing contours 
and relief on dies is done on the 


Baker No. 3 Grinder 


grinding angular relief on dies and other 
angular grinding. 

Specifications. Arbor diameter and 
length (the fit in collet) 0.500 in. x 
% in.; wheel capacity, 4% x 4 in. diam- 
eter, 3 in. in face; taper on spindle, No. 
3 special short Morse taper; diameter of 
table, 18 in.; angle setting of table each 
side of center, 10 deg.; reciprocation 
movement of table, vs in., 90 times per 
min.; floor space, 24 x 30 in.; main drive 
motor, 14% hp., weight, 900 Ib. 


Olsen Style E-O Static- 
Dynamic Balancing 
Machine 


A machine suitable for balancing the 
smallest fractional - horsepower motor 
rotors and other small rotating parts is 
being marketed by the Tinius Olsen 
Testing Machine Co., 500 No. 12th St., 
Philadelphia, Pa. This machine will 
indicate unbalance to as close as 0.0001 
oz.-in. in balancing small rotors and is 
provided with resistances so that four 
ranges of sensitivity in readings may be 
obtained. The angle of unbalance is 
indicated to plus or minus 1 deg. All 
readings for the amount or angle of the 
unbalance may be taken in a single run 
and in one continuous operation. Pro- 
duction, with the accuracy as referred 
to, is said to be a minimum of 40 or 
more units per hour depending on effi- 
ciency of the operator and the class of 
rotor to be balanced. 

The part to be balanced is mounted in 
a cradle on two roller bearings held in 
place by spring-mounted retaining rollers, 
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the vibrations of which (caused by un- 
balance in the rotor) generates electric 
alternating current proportional to the 
unbalance. The phase relation of this 
current to the rotation of the body in- 
dicates the angle of unbalance. The 
alternating current generated is rectified 
through a commutator device arranged 
with a dual brush system, from the posi- 
tion of which the exact angle of unbal- 
ance is obtained, and from the electric 
meter the exact. amount of unbalance. 
The operator sets the bearing brackets 
and the pivot supports to suit the size 
of rotor to be balanced. The machine is 
then coupled to the rotor and set in oper- 
ation by throwing a switch. Knurled 
knob A is turned to the right to indi- 
cate unbalance at the right end of the 
rotor. Dial B is turned until a maxi- 
mum indication is shown on meter C. 
Then button D is pressed and dial B 
further turned until the pointer at meter 
indicates zero. The button is released, 
and meter C indicates the exact amount 
of unbalance in the rotor and the dial B 
the exact angle of unbalance to plus or 
minus 1 degree for corrections at the 
right end of the rotor. If desired, the 
machine can be stopped and the rotor 
marked by setting graduated disc E to 
the angle indicated on the dial B when 
the unbalance angle for removing metal 
is at the front. However, the operator 
may jot down the angle of unbalance 
at the right end and turn the knob A to 
the left to indicate the amount of un- 
balance and angle of unbalance at the 
left end of the rotor by the same proce- 
dure. After this operation the machine 


is stopped and the angle reading is ob- 
tained from the dial B transferred to dial 
E. Then, by means of a special indi- 
cating device, the rotor may be marked 
for either removal or addition of metal 
as desired. 


Apex Toolholder for Turn- 
ing and Dressing Car 


Wheels 


An improved toolholder for turning 
and dressing car wheels or tires has 
been developed by the Apex Tool & 
Cutter Co., Inc., Shelton, Conn. A pair 
of holders are illustrated with an as- 





Small-fractional horsepower motor rotors and other rotating parts 
may be balanced to within 0.0001 oz.-in. on the Olsen Style E-O Vibro- 
Electric, Self-Indicating, Static-Dynamic Balancing Machine 





sortment of toolbits ground to meet va- 
rious conditions. The one ground with 
a small radius is effective when hard 
spots or “nigger heads” are encoun- 
tered. 

The standard holders are made to fit 
the toolpost of Sellers, Niles and Put- 
nam wheel-turning lathes. The holders 
can be used with either right- or left- 
hand toolbits as they are interchange- 
able. Two slots or stations are pro- 
vided in each toolbit to allow for ad- 
justment sideways. This feature per- 
mits of repeated grinds and extends the 
life. Toolbits are forged of high-speed 
steel or cobalt steel and furnished hard- 
ened and ground ready for use. A 
holder for redressing the toolbits by 
hand or machine is also provided and 
holds either the right- or left-hand tool- 
hits. 
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PUBLICATIONS 





Arc Wexprnc. Hobart Bros., Troy, 
Ohio, are distributing a 40-page “Man- 
ual on Simplified Are Welding,” stressing 
profitable work that can be done by the 
process and showing features of their 
line of machines. 


CHAINS AND Sprockets. Catalog 583, 
published by the Diamond Chain & Mfg. 
Co., Indianapolis, Ind., contains 96 
pages on where to use “Diamond” roller 
chain, how to select proper sizes and 
sprockets, calculation formulas and 
tables for determining chain length, 
tables giving data on chains of various 
pitches, single and multiple strand, and 
sprocket data for all pitches of chain. 
The catalog is said to be the most com- 
plete book of its kind published by this 
company. 


Biowers. Bulletin 21-B16 describes 
“Victor-Acme” blowers made by Roots- 
Connersville-Wilbraham, Connersville, 
Ind., for pressure or suction service with 
gas or oil burners, drying ovens, anneal- 
ing furnaces, enameling and japanning 
ovens and other shop uses. 


FapricaTion OF Wexipep Piping. The 
Linde Air Products Co., New York, 
N. Y., has available “Fabrication of Ox- 
welded Piping,” a book of 155 6x9 in. 
pages, providing the necessary data and 
procedure for oxyacetylene welding in 
cutting and making pipe joints. It 
contains much new material on the im- 
portant developments and welding meth- 
ods, fittings manufactured especially for 
welding into a piping system, and weld- 
ing of joints in cast iron and non-ferrous 
piping. Liberal use of illustrations en- 
hances the value of the book. 
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LupricatTion oF Beartnes. Mechani- 
cal Bulletin No. 57, “Lubrication of 
Bearings,” published by The Pure Oil 
Co., Chicago, Ill., clearly and compre- 
hensively describes: the mechanism of 
journal bearing lubrication; lubrication 
as related to types of bearings; bearing 
metals; lubricants for bearings, and ap- 
plication of lubricants. 


Saw anpd Kwnire Grinpinc Ma- 
cHINERY. A new price list applying to 
Catalog No. 50-A has been issued by 
Samuel C. Rogers & Co., 191 Dutton 
Ave., Buffalo, N. Y., on its saw and 
knife fitting machinery and other ma- 
chines and tools. 


Sreets. “Sizes We Roll and Standard 
Extras,” a new booklet on bars, plates, 
shapes and semi-finished steels, has been 
published by the Inland Steel Co., First 
National Bank Bldg., Chicago, Ill. This 
booklet incorporates up-to-date- changes 
in extras, includes tolerances and size 
data. 


Wevpine Equipment. Universal Power 
Corp., 1719 Clarkstone Road, Cleveland, 
Ohio, has issued two circulars on welding 
equipment. Bulletin 1055 shows motor- 
generator arc welders in portable and 
stationary types, while Bulletin 1057 
shows arc-welding accessories, such as 
helmets, face shields, electrode holders, 
goggles and other wearing apparel. 
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Aveaust 29, 1933 
Metal-Working Machinery 


Multiple Tool Head for Drilling, Bor- 
ing, and Like Machine Tools. Otto 
Stampfli, Zug, Switzerland. Patent 
1,924,383. 

Drop Hammer. William H. J. Fitz- 
gerald and Reginald P. Fitzgerald, Brain- 
tree, Mass., assigned to Pneumatic Drop 
Hammer Co. Patent 1,924,545. 


Grinding Machine. Tom Addison, 
Cincinnati, Ohio, assigned to Cincinnati 
Grinders Incorporated. Patent 1,924,- 
588. 

Grinding Machine. George W. Binns, 
Cincinnati, Ohio, assigned to Cincinnati 
Grinders Incorporated. Patent 1,924,- 
598. 

Combined Automatic Machine Tool. 
Louis H. Blood and Charles W. Good- 
rich, Cincinnati, Ohio, assigned to The 
Cincinnati Milling Machine Co. Patent 
1,924,594. 

Cutter Grinder. Herman R. Isler, 
Norwood, Ohio, assigned to The Cincin- 
nati Milling Machine Co. Patent 1,924,- 
608. 


Grinding Machine. Henry H. Yerk 
and Arthur A. Kottman, Davenport, 
Iowa, assigned to The Micro Corp. 
Patent 1,924,896. 


Tools and Attachments 

Chuck for Holding Bar Stock and the 
Like. Elney H. Benford, Cleveiand, 
Ohio. Patent 1,924,301. 

Gear Wheel Lapping Tool. Theodore 
R. Rideout, Pittsburgh, Pa., assigned to 
Westinghouse Electric & Manufacturing 
Co. Patent 1,924,380. 

Lapping Tool. Joseph B. Kowalski, 
Detroit, Mich., assigned to Micromatic 
Hone Corp. Patent 1,924,865. 


Processes 

Method of Cutting Gears. Ernest 
Wildhaber, Brooklyn, N. Y. Patent 
1,924,476. 

Means for Holding Chasers. Ernest 


T. Bysshe and Robert R. Finn, Spring- 
field, Vt., assigned to Jones & Lamson 
Machine Co. Patent 1,924,735. 

Method of Truing Gears. Roy B. 
Fehr, Detroit, Mich., assigned to Detroit 
Trust Co. Patent 1,924,736. 


SEPTEMBER 5, 1933 
Metal-Working Machinery 

High-Speed Shaping Machine with 
Hydraulic Drive. Erwin Sturm, Stutt- 
gart-Botnang, Germany. Patent 1,925,- 
215. 

Spiral Bevel Gear Cutter. Ernest L. 
Fickett, Fitchburg, Mass., assigned to 
Manning, Maxwell & Moore, Inc. Patent 
1,925,528. 

Milling Machine. Charles D. Ocster- 
lein and Charles F. Littelmann, Cincin- 
nati, Ohio, assigned to Washington Bank 
& Trust Co. Patent 1,925,599. 

Gear-Cutting Machine. Leonard O. 
Carlsen, Rochester, N. Y., assigned to 
Gleason Works. Patent 1,925,726. 

Indexing Mechanism. Frederick A. 
Ward, Detroit, Mich., assigned to The 


“Gear Grinding Machine Co. Patent 
1,925,740. 
Grinding Machine. Robert Reid, 


Beverly, and Andrew S. Reid, Wenham, 
Mass. Patent 1,925,908. 


Tools and Attachments 


Hydraulic Chuck. Charles W. Olson, 
Cleveland Heights, Ohio, assigned to 
Harold A. Tomkins. Patent 1,925,109. 

Screw-Thread Caliper Gage. Ken- 
neth Edward Summers, Ponders End, 
England, assigned to The Newall Engi- 
neering Co., Ltd., Ponders End, Middle- 
sex, England. Patent 1,925,346. 


Processes 

Method of Grinding Crank Shafts. 
Amos P. Steiner, Waynesboro, Pa., as- 
signed to Landis Tool Company. Patent 
1,925,911. 


AMERICAN MACHINIST 
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